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When Armature Windings are TOUGH 


cut your rejections with Belden Polyvar* 


Belden Polyvar may be the answer to your tough wide variety of Belden insulated magnet wires. If 
winding problems. It is insulated 


you want to know about their indi- 
with polyvinyl acetal varnish .. . | *BELDEN POLYVAR vidual advantages, a Belden Wire 


an insulation that can take an amaz- is available in magnet wire Engineer will gladly call and discuss 
Types F, HF, TF, and QF, 
either plain or in combination 


ing amount of punishment during | 
winding operations. Belden Poly- with textile or paper insu- | and can pick the best type of wire 


them. He knows wire specifications, 


i i : . lations. 
var, with single cotton insulation, een 


for handling the tough jobs. 


is ideal for the tough jobs. It may Whatever your winding prob- 
be the answer to your winding prob- = ag «SS lem, use Belden Wire Engineering 
lem, especially if your armature ) ac Service. It saves time and money 
winding rejections are high. a ...and cuts your over-all coil 


Belden Polyvar is only one of a winding costs. 


Belden Manufacturing Company, 4633 W. Van Buren St., Chicago 44, Illinois ° 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMEL AND TEXTILE INSULATIONS 





TRY THIS: 


THEN THIS: 
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Place a book on your desk 
and your hand firmly on 
it. Then try to push the 
book across the desk 
That's the principle of 
sliding motion—hard on 
book, desk and energy. 


Place 4 marbles under the 
book, your hand on to 
and push. The marbles 
roll freely, the book moves 
easily in any direction, 
That's rolling motion— 
smooth and easy on every- 
thing! 


Cul-owoy view of 
New Deporture Boll Bearing 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS «+ BRISTOL, CONNECTICUT 


CHICAGO, 230 N. Michigan Ave., State 5454 « LOS ANGELES, 5035 Gifford Ave., Kimball 7161! 


There is a simple, fundamental truth in the principle of the 
ball bearing: “Nothing Rolls Like a Ball!” 


The ball possesses inherent advantages unequalled by any 
other rolling body. There are no ends to a ball—so its axis of 
rotation need never be artificially fixed. 


Thus, a Ball bearing bears the loads on a circle of free rolling 
steel balls, reducing friction and wear, maintaining precise lo- 
cation of parts and cutting maintenance time—as does no other 


type bearing. 


That is why over 300 million New Departure Ball Bearings 
are at work in this war. That is why designers of peace-time 
machinery are designing more ball bearings into their machin- 
ery than ever before. 


There is really no substitute for the ball bearing—nor any 
substitute for the technical experience and creative engineering 
that go into New Departure Ball Bearings. 


Ask for your free copy of “Why Anti-friction Bearings?” 


nothing rolls like a ball 


- NEW DEPARTURE 


BALL BEARINGS 


Sales Branches: DETROIT, G.M. Bidg., Trinity 2-4700 





7 mill is evidence of Alcoa’s faith 


a 


e for Aluminum Wire, Rod and Bar 


Started as a prewar project, this rolling mill at Alcoa’s 
Massena, New York, plant was rushed to completion to 
make it available for war production. Aluminum alloy 
rod and bar stock rolled here has been an important 
contributor to the war effort. 

As wartime demands slack off, the production of this 

mill will be available to those manufacturers who plan 

big things with aluminum postwar. 
Alcoa has great faith in the future for aluminum 
wire, rod and bar. May we tell you why? Write to 
ALUMINUM COMPANY OF AMERICA, 2179 Gulf Bldg., 


Pittsburgh 19, Pennsylvania. 
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ALCOA atuminum © 
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AWAY AMBAD! 


Tohe Leads the Noise Elimination Field 






HAT are the real problems of radio noise 
interference? Can all man-made spark inter- 
ference be eliminated? What is a sound source of 
information for the many problems concerning this 
entire subject? 
The place to get these answers is at Tobe. For 
Tobe is the acknowledged leader in this field. For 17 FREQUENCY IN MEGACYCLES 
years this organization has devoted its resources to 2 ei 2 ee 








40, 60 80.100. 150 
i 


Be 


the problems of noise elimination. ue Rati edelall il 
. o - . . eg eo ATTENUATION VS FABQUENCY | 
Tobe Filterizing is a copyrighted term describing “| waver acyae rhanra 


the Tobe system of blotting-out unwanted “man- iid sca keatilel 
made” noise. Why not make use of our valuable ex- 


perience? Write us about your problems. 





TOBE DEUTSCHMANN CORP., CANTON, MASS. 











YW CONTAINER 
e DIMENSIONS 


j Length . . 31/16” 
Width . . 21/8" 


. Height . . 27/8 
t Overall length 5 7/32” 
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ON INSULATING MATERIALS 


© MANUFACTURERS 
e@ DESIGNERS 
® ENGINEERS 


Prepared from the cumulative experience of 
fifty years in the manufacture of electrical in- 
sulation, the Mica Insulator Company offers 
‘Electrical Insulating Materials’’—its new 
handbook for those who use insulation. 
Profusely illustrated, the eighty-six pages 
of this highly informative handbook contain 
many important facts about sheet mica... 
built-up mica...laminated plastics... var- 


nished fabrics...papers and other types of 


insulation manufactured and distributed by 
the Mica Insulator Company and its five 
divisions. Manufacturers, designers and 
engineers will find ‘it a useful guide to the 
selection of proper insulating materials and 
their fabrication. 

Your complimentary copy of ‘Electrical In- 
sulating Materials” will be mailed promptly 
on receipt of a request on your company’s 


letterhead. 


SALES OFFICES: 


BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT 
HOUSTON + LOS ANGELES + NEW YORK - SAN FRANCISCO - SEATTLE 
FACTORY: 


SCHENECTADY, NEW YORK 
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200 Varick Street 
New York 14, N. Y. 















M*. it’s a crankshaft or an armature... perhaps 
a fan or belt pulley. No matter. The important 
thing is this—if it isn’t balanced, it isn’t ready for service. 


Smooth operation and long life require that accurate 
static and dynamic balance be rated right up with 
mechanical specifications—incorporated in the blue- 
prints. Then no vibration, however slight, may lower 
the efficiency of the finished product. 


GISHOLT DYNETRIC BALANCING MACHINES* use elec- 
tronics to detect unbalance vibrations as small as.000025” 
... handle any rotating assembly from one-half ounce up 
to 50 tons! In a matter of seconds, the destructive forces 
are located, measured and ready for correction. 

The cost? Very moderate. That’s why so many 
manufacturers insist that their products have the 
final check which only Gisholt Balancing Machines 
can provide. 


* A dev: lopment of Westinghouse Research Laboratories 


GISHOLT MACHINE COMPANY 


1119 East Washington Ave., Madison 3, Wisconsin 


DYNETRIC BALANCING MACHINES 
putmodern electronics to work to track down 
the elusive forces of unbalance. In ridding 
your product of these destructive forces, they 
eliminate the risk of overloaded bearings 
and premature wear due to vibration. 


Look Ahead... Keep Ahead... With Gisholt Improvements 


See SU ee ee LIM am ey 





164,000 blows in an average 


e Callite Tungsten contacts of the motor is maintained. The metallurgical components has licked 
take a terrific beating in tungsten points withstand this intense many tough assignments, not only for 

the tiny motor of the Schick Shaver rapping without failure or distortion Schick, but for others. It will pay you 
... a beating that’s repeated when- and maintain constant power output tg consult our engineers on contact ap- 
ever the shaver is in use. The tung- from the motor. 
sten points in a Schick Shaver, dur- 


ing a year’s operation—without any 


plications before completing your de- 


Callite has long supplied Schick, Inc., signs. Callite Tungsten Corporation, 547 
with tungsten points for their famous Thirty-ninth Street, Union City, N. J. 


changes in timing—endure an esti- ; 
on ee ” products, Callite’s broad experience in Branch Offices: Chicago, Cleveland. 


mated 60,000,000 blows without 
distortion! 

F Standard and special shapes in tung- 
Each 8-ounce blow brings the tung- sten, molybdenum, silver, platinum, pal- 
sten points in contact for only gute Jadium and alloys of these metabs; 
2/1,000’s-of-a-second, yet because sees Calliflex Thermostatic Bi-Metals. 
of perfect design, perfect timing 


FOR 25 YEARS PIONEERS IN TUNGSTEN METALLURGY 
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CAPACI 


SELECTION 


SPRAGUE 
CAPACITOR TYPES 


/ Electrolyties Paper—Mica 
Power Factor Correction 
High Voltage Networks 


*Vitamin Q Capacitors 


Radio Noise Suppression 
Fillers, etc., ete. 


SPRAGUE 
RESISTOR TYPES 


“Koolohm Wire-Wound Power 
Hermetically-sealed Wire Wounds 
Bobbin Types 


Voltage Divider Sections 
Precision Meter Multipliers, etc. 


*T. Ms. Reg. U. S. Pat. Off. 


Gr d a 


CAPACITORS =—*KOOLOHM 


Probably no type of Electrical-Electronic component affords a greater 
variety of selection for a given application than capacitors. Probably no 
component is more susceptible to design changes to accommodate given 
conditions. Moreover, nowhere has engineering been moving faster in 
developing new types, improving old types and, in general, changing past 
conceptions of Capacitor usage. 


That’s why proper Capacitor selection is no casual matter—and this, io 
turn, is why we make the following recommendation to Capacitor users: 


Write today for a supply of Sprague Capacitor Sample Request Forms. 
Then, as Capacitor applications arise, send full data to Sprague engineers 
on these forms. Let Sprague consider all factors involved—both in the light 
of long, specialized experience, and of the latest Capacitor developments or 
adaptations which Sprague engineering may have to offer. 


It takes no longer to buy Capacitors on this basis. Such service makes 
them cost no more—and it frequently means important savings, increased 
efficiency on your production line, and greater dependability for your product. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 
(Formerly Sprague Specialties Co.) 


RESISTORS 
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An edge braces more strongly than a point. 





That principle applied to multiple edges gives 
eo Counteramt ~EverLOCK Washers their unmatched staying 


EverLock 
















power. These chisel edges are forced into the 













contiguous faces of both work and nut by 
powerful spring tension which compensates 
Standard for expansion and contraction. 


External 


Beorlnch This double indemnity against every con- 





ceivable loosening action eliminates service 
headaches .. . combines with speed of appli- 
cation to make EverLOCK Washers time and 


Standard 7 
InternaL Eternal MONey savers all along the line. : 


EverLock 


aw Standard Types Meet Most Lock Washer Needs # 
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..zEXTRA GREASE CAPACITY FOR PROTECTION 


But — among “Self-Protected” and “Sealed” bear- 
ings it’s the NORMA-HOFFMANN “CARTRIDGE” BALL 
BEARING that provides that extra—more than double 
— grease capacity so vital to long life, low main- 
tenance and minimum attention. 


There are many other distinctive — and equally 
valuable — features, in the “CARTRIDGE” Bearing. 


Wrute for full details to our nearest office. 


Or,— better yet—ask them to send one of our 
engineers to discuss your bearing problem—in 
strict confidence, of course. 


NORMA-HOFFMANN BEARINGS CORPN. srauroro, conn. Tounded sor 


— . 
Sield Offices: NEW YORK + CHICAGO «+ CLEVELAND « CINCINNATI + PITTSBURGH « DETROIT « LOS ANGELES » SAN FRANCISCO » SEATTLE, WASHE 


12 ELECTRICAL MANUFACTURING 





p11 


\SH 


NG 


‘ 
’ 


Your aluminum products can be given added 
sales appeal with an attractive, durable Alumi- 
lite finish. There are plain and colored finishes, 
bright and dull finishes. Used alone or in 


combinations, they produce striking and inter- 


esting effects. 


The Alumilite process produces a dense, 
adherent coating of aluminum oxide, which 


is highly resistant to wear and corrosive attack. 


It adds to the usefulness and life of products. 
It keeps them looking young longer. Often, 
the Alumilite process simplifies and reduces 
the cost of finishing a product. 

You may have the booklet, “Finishes for 
Aina”. describing the many ways ot 
finishing Alcoa Aluminum Alloys. For a 


copy, write ALUMINUM COMPANY OF AMERICA, 


2179 Gulf Building, Pittsburgh 19, Penna. 


*Process patented 
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MINIATURE TUBE SHIELDS 


QUICK REFERENCE CHART 


TWO TYPES OF SOCKET 


Navy Grade G Steatite Description Catalog No. Height 
H-F Diode 7797 


; ; ; R-F Amplifier Pentode 7797 
with Mica Filled Plastic Pentagrid Converter 7797 


WRITE TODAY Power Amplifier Pentode 7797 
Diode-Pentode 7797 
FOR SAMPLES AND PRICES 


Super-Control R-F Amplifier 
Pentode 7797 


and General Purpose Type 


Thyratron (Gas-Tetrode}) 7797 
Power Amplifier Pentode 7797 
H-F Twin Triode 7797 


Power Amplifier Pentode 7797 
if i Power Amplifier Pentode 7797 
* 


R-F Amplifier Pentode 7797 


Power Amplifier Pentode 7797 
Twin Diode 7798 
Duplex-Diode High-MuTriode 7797 
H-F Power Triode 7797 


U-H-F Amplifier Triode 7797 


INCORPORATED Twin Triode 7797 
Detector Amplifier Pentode 7798 
18 W. CHELTEN AVE. Detector Amplifier Triode 7798 
Phot h S -Control R-F Amplifi 
arte PHILADELPHIA 44, PA. ae. ce 


U-H-F Diode 7798 
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FIND THE 11 ADVANTAGES HERE 


in Progressive Punching with Republic Coiled Silicon Steel Strip 


Here’s where production men can 
discover eleven advantages of using 
progressive punching and Repub- 
lic Coiled Silicon Steel Strip for 
better lamellar core production. 


Republic originated the coiled strip 
form of silicon steel that makes 
mass production speeds possible 
—and radically reduces scrap loss, 
because it practically eliminates half 
punchings. 


But the full advantages of progres- 
sive punching depend a lot upon 
the qualities of the steel you use. 


The uniform temper of Republic 
Coiled Silicon Steel Strip permits 
faster, cleaner, more accurate 
punching—more output, less die 


wear, reduced spoilage, easier core 
assembly. Its flatness, without coil 
set, means laminations stack tight- 
ly, form a dense core. Its clean, 
tight surface oxide minimizes flak- 
ing, lowers watt loss, reduces die 
cleaning. An exceptionally smooth 
surface—from cold working—im- 
proves the space factor and core 
efficiency. And its permeable mag- 
netic qualities mean better product 
performance. 


PI 


SES Ta 


Other Republic Products include Carbon, Alloy ¢ 
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If you are looking for assurance 
that Republic Silicon Steel will pro- 
duce these advantages for you, re- 
member that one Republic division 
has made it exclusively for more 
than 20 years and closely controls 
all production quality from the ore 
to the finished steel. There’s no 
better advance proof. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES @ CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
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ON THE JOB! 


RELAYS THAT 


SIMPLE, DEPENDABLE, POSITIVE ACTION 


You can depend on silent Adlake plunger-type Relays to “make 
good” on every kind of equipment into which you design these 
modern, hermetically sealed mercury relays for timing, load and 
control circuits. May we co-operate with your designers by suggest- 
ing the type of Adlake Relays best adapted to your product? 


Adlake Relayshave snap actionthat The liquid metal mercury contact is 


stays “snappy.” The contact mech- instantaneous, positive in action, 


anism is hermetically sealed in an silent, chatter-free, and cannot burn, 


armored glass or metal cylinder. pit or stick. No other relays are as 


No dirt, dust, or moisture can enter simple, rugged and dependable. 


... there is no danger of oxidation. Write for bulletin. 


| OPERATING 
miee lt: 
ee ONTACTS Seconds 
Adiake Model 1040 .. . for NORMALLY opeRATE 
panel mounting . . . available RELEASE 
with either quick or time de- i ADAMS & WESTLAKE CO 
lay action, normally open or ELKHART, iIND., NEW YORK 
closed. 


Quick acting relays are avail- 
able with contact ratings up 
to 50 amperes A.C. with 
proportional D.C. ratings. 


ENERGIZED— Coil C pulls plunger 
P down into mercury. Mercury thus 


ENERGIZED— Mercury now fills 
thimble T, is completely leveled off 


displaced enters thimble T through 
orifice O. Inert gas in thimble 
gradually escapes through ceramic 
plug CP—thus producing the 
desired time delay. 


and mercury-to-mercury contact 
established between electrodes E 
and EE. Degree of porosity of 
ceramic plug CP determines length 
of time delay. 


TRADE MARK 


THe Apams & WestLake COMPANY 


ESTABLISHED IN 1857 ELKHART, INDIANA 


NEW YORK : CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUIIS 
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@ Decide AT THIS POINT to use TAYLOR FIBRE 


WHETHER YOUR POST-WAR PRODUCT will be in the field of electronics or 














aviation, automotive or home appliance, or any field in which light 
weight, ease of machineability, high insulating qualities or structural 
strength are important, decide now—in the blueprint stage—to give 
thorough consideration to the advantages of using Taylor Laminated 
Plastics. New, war-born developments in Phenol Fibre and Vulcanized 
Fibre may change your whole conception about the possible applica- 
tions of Laminated Plastics. Our engineering department is ready 
to consult with you on this subject, without obligation, either in our 


plant or yours. Start the ball rolling, by writing us today. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE* Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA - OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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» THE MANUFACTURER PLANNING AHEAD 
for a favorable place in the post-war sun 
can profitably look to The LELAND Electric 
Company for valuable assistance. 


For here at LELAND, Creative Electrical En- 
gineering and advanced technical skill are 
teamed together to tackle the knottiest elec- 
trical problems, and solve them, effectively 


and economically. Industry, facing an 


exacting competitive era, can use LELAND 
ingenuity and experience to advantage. 
We invite you to consult with us. 


DAYTON 1, OHIO 
In Canada, Leland Electric Canada, Ltd., Guelph, Ontario 


THIS GASOLINE DISPENSING PUMP MOTOR was first to 
receive Underwriters’ OK. Explosion-resisting, inter- 
mittent duty, supplied with or without built-in switch, 
overload protection and voltage change switch. 
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ALLEN-BRADLEY 


MOTOR CONTROLS FOR PRODUCTION LINES 


18 A-B STARTERS ON CENTRIFUGAL CASTER 
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THERE 1S AN ALLEN-BRADLEY STARTER TO FIT EVERY INDUSTRIAL APPLICATION 













nted Allen-Bradley double break, silver 
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The Amazing Success Story of Allen-Bradley Solenoid Starters 











can be told in 4 words: 
4@ 4 e Z. Ga 


Every engineer knows...and every maintenance man 
agrees...that the greatest simplicity in design is the best assur- 
ance of trouble-free starter operation. Less parts mean less trouble. 

Therefore, when a motor starting switch...like the Allen- 
Bradley solenoid starter... has only one moving part, it is not only 
the SIMPLEST but also the most trouble-free starter on the market. 

The widespread preference of machinery builders for Allen- 
Bradley solenoid controls accounts for the dominant position of the 
Allen-Bradley line in recent market surveys. Machinery builders 
understand the value of a simple design, especially in severe 
service ...so they specify Allen-Bradley solenoid control. 


Allen-Bradley Company, 1316 S. Second St., Milwaukee 4, Wis. 
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The double break, movable contacts of the A-B A ‘ " r - o rR 
solenoid starter are mounted on an insulated cross- 


bar which is attached to the simple magnetic plunger. S L E i T R 
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This 1s Why we set yo an 
lasert Shoo of Our Own / 


An inrerrupteD molding run affects 
your plastics job two ways—in added 
cost or snarled production schedules. 
Bad for you, and bad for us! 

We found that buying our metal 
inserts from outside sources was fe- 
sponsible for this. Sometimes insert 
deliveries missed schedule. Some- 
times it was dimensions and toler- 
ances that were missed. Either one 
started a three-cornered round-robin 
of “Where is it?” and ““Who’s wrong 
this time ?’””—with everyone in the 
middle. 

So now we take responsibility at 
Kurz-Kasch for the complete job— 


WAR BONDS 


Korz-Kasch 


For over 25 years Planners and Molders in Plastics 


1, Ohio. Branch Sales Offices: New York ® Chicago ® Detroit 
indianapolis ® Los Angeles ® Dallas © St, Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 


Kurz-Kasch, Inc., 1419 South Broadway, 
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WIN BATTLES — BUY 


Dayton 


insert production, and all. We work 
every kind of metal by any process 
called for—and furnish any kind of 
finish. Which gives us nobody to pass 
the buck to for anything. 

We don’t expect the isolated fact 
that we have an insert shop to qualify 
us for your molding job. Regard it 
instead as an example of the type of 
progressive thinking we add onto a 
28-year-old reputation for engineer- 
ing, mold-making and molding. 
Looked at this way, we think it quali- 
fies us thoroughly—and if you'll ask 
for a Kurz-Kasch engineer, we'll 
prove it! 


"EMI 













WHY KURZ-KASCH FOR PLASTICS? 
Kurz-Kasch offers a 28 year old reputation 
for thoroughly-engineered, quality produc- 
tion. ¢ One of the largest, best-equipped 
exclusive custom molding plants in the coun- 
try—75,000 sq. ft. of floor space with 125 
compression and transfer presses of all sizes. 
e Complete mold-making and finishing facil- 
ities. @ Extensive production sequences of 
radio-frequency preheating equipment, with 
full experience in their use. ¢ Complete in- 
sert-production 
shop. @ For satis- 
faction in plastics, 
key these facilities 
into your produc- 
tion line, 












HE Titanium Alloy Man- 

ufacturing Company an- 
nounces a new titanium alloy 
enameling steel which offers 
improved quality and reduced 
cost to the manufacturers of 
vitreous enameled products. 


This new steel has exceptional 
ductility, being in this respect 
at least equal to the best deep 
drawing steels previously 
known. It also has superior 
resistance to sagging at enam- 
eling temperatures. 


‘Tests conducted in many differ- 
ent laboratories have indicated 
that the use of titanium alloy 


enameling steel virtually elim- 
inates primary boiling because 
of the fact that the carbon in the 
steel has been stabilized by the 
titanium. This indicates that 
ground coat can be eliminated, 
assuring greater uniformity of 
finished product and reducing 
rejects and re-operations very 
substantially. It permits fur- 
thermore the application of 
lighter coats of enamel with the 
consequent reduction in cost 


4 dN ay Se ec 


' 
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and improvement in appear- 
ance and wearing qualities of 
many enameled articles. 


There are many additional fea- 
tures of interest to both steel 
producers and manufacturers of 
enameled products. 


A member of our Technical 
Staff will be glad to go over 
details with you at your con- 
venience. Send us a card for 
prompt action. 


xk 


Pending patent applications on the new enam- 
eling process and product made thereby are 
owned jointly by Inland Steel Company and 
The Titanium Alloy Manufacturing Company 
under Trust Agreement. 


THE TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broapway, New York, N. Y. 
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General Offices and Works: Niacara Fauts, N. Y. 
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No. 4 IN THE IRC NEW PRODUCT PARADE 


yo 


| GRADE 1 = CLASS 1 
RESISTORS 





Exhaustively tested for dependable performance and sound construction, IRC’s 
Type GRW GRADE 1—CLASS 1 RESISTORS are now available. Only after every 
requirement of Army-Navy specification Jan-R-26 had been met or surpassed 
would our Engineering Department approve this product for the applications 
for which it is designed. 

Resistant to salt water immersion following thermal shock, they are capable of 
continuous efficient operation at a total temperature of 275° C. (ambient plus rise). 

Made in 7 standard sizes with power ratings from 15 to 140 watts and resistance 
rahges of from 0.1 to 46000 ohms, the GRW's are. enclosed in special heat-treated 
glass for optimum strength. Non-corrosive ferrules are hermetically sealed to the 
tube with pure lead. Nickel alloy leads pass through the centering devices and are 
welded to the outer ferrule cups. All resistors are space wound. 

These IRC GRADE 1—CLASS 1's are engineered to “take it” far beyond normal 


requirements and can stand transverse loads as high as 100 pounds without failure 


or damage of any kind. 


0, INTERNATIONAL 
‘st 


Write today for special Engi- 


neering Bulletin containing 
dimension drawings, tempera- 
e 
DEPT. 6-B 


ture rise and de-rating curves 
es well as other technical 


data 
401 NORTH BROAD STREET, PHILADELPHIA 8, PA. 
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Choose the size to fit your 


ds 
REPRODUCTION nee ie 


Dae 


Pseergensed tor mak-, 
ing Pp) oto-copies of 
drawings,, sree nee, 
for tana lue-prints and 

4 handling large vol- 
copying. 


30” x 40"—the G-12 
Vacuum Seal Porta- 
graph (right) is a de- 
pendable and indis- 
pensible piece of engi- 
nee office uip- 
ment. Ideal for making 
contact prints of any- 

written, printed 
or drawn. — made in 


f 1 
Seneeaenel ¢ “ rem Serene rnp nem ere ons oar mane 
RT LO TRG COR eR RE 


914" x 15”—The G-10 Portagraph h um- oh x 16 ciaiateee photo-copies are we, Model G-9-~size 934" x 15’—equipped. with 
paecamatar: inexpensive to produce on the G » manual timing control. An efficient general- 
be set up anywhere. Portagraph. Electrical. micro-matic ane purpose, low-cost unit, easy and mo eas 
paltcts ineutes uniforsaty: fine or insures weirs results with inexperi- operate. Will copy from single 
enced operators book. 
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From these five sizes of Portagraph, it’s SPEED. nica oaid” -siMPLiCITy . eesuile 


a simple matter to select the model that 
exactly fits your individual needs. Each 
operates on the contact principle using 
paper, tracing cloth or vellum, or film. 
All operate simply and efficiently without 
the need of a dark room. 


REMINGTON RAND 


A photocopying machine that repro- 

duces exactly what it sees with no chance 

for human error, Portagraph is ideal for 

copying tracings, sketches, blueprints 

in fact anything written, printed or drawn. ‘“‘How to Reduce Costly Manual Trac- 
Easy to operate, even for inexperi- a ae \ ing, Drawing and Copying. contains 


many time-saving, labor-saving ideas 
enced personnel, Portagraph reduces the for the engineering office. This helpful 
costly time and labor required in manual 20-page book of practical information 


copying or tracing—and eliminates sub- is available free of charge from our 
sequent checks and proofreading for nearest Branch Office. Phone, write or 
accuracy. wire for a copy. 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. Y% 
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AUTOMATIC 
TIMERS 


that will help sell 


ELECTRIC RANGES A 


Select the G-E range timer, built- 
in (mechanism only ) or completely 
cased (illustrated). 


REFRIGERATORS B 


Select the G-E defrost clock 
(built-in model illustrated), which 
automatically defrosts every 24 
hours. 


OIL BURNERS or STOKERS C 


Select the G-E day-night timer, 
with or without stoker, hold-fire 
contacts, and the G-E thermostat. 


CLOTHES DRYERS D 


Select the G-Eclothes-dryer timer 
(built-in model illustrated)— 
sequential cut-off protects fabrics. 


COLLECTION “METERS” E 


Select this G-E coin-operated 
ad timer for easy collection of install- 
All G-E automatic timers use ?... ment sales. 
exclusively the well-known Telechron A 1” 
motor —the heart of the timer. , APPLIANCE RENTALS F 
Py Select this G-E coin-operated 
timer for apartment-house wash- 


For prompt er 
WPB release) order rom our s ; : 
nearest hg or = slog ing machines, hotel radios, etc. 


Electric Co., Schenectady 5, N.Y. 


Buy all the BONDS you can—and keep ail you buy 


spent ope 


GENERAL@ ELECTRIC _ 


SOB-28-4508 
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BUT WE DO KNOW ALUMINUM 


As a designer, builder or user of electronic or 


electrical equipment, you know what you want 


a material to accomplish there. Up to that 


point, frankly, we probably can’t help much. 
But name the requirements and we'll send 
some real men into the game. They know 
aluminum. 

Is there a corrosion problem, a question of 
weight or strength? Alcoa engineers have a 
wealth of data on which to base their alloy 
recommendations. Must it have peculiar elec- 


trical properties? Aluminum is nonmagnetic, 


information 


you know, and an excellent conductor of 
electricity. 

Are parts to be sand-cast, permanent mold 
or die-cast? Could they be produced better as 
extruded shapes, forged or formed from sheet? 
Alcoa’s manufacturing divisions offer complete 
febricating services, so they play no favorites. 
Alcoa advice is based on what’s most econom- 
ical for you. 

For this service, write ALUMINUM COMPANY 


or America, 2179 Gulf Building, Pittsburgh 19, 


Pennsylvania. 
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When the U.S. Marines stormed 
ashore in the South Pacific to get a 
situation well in hand, they received 
their orders by portable radio. 

You can imagine the apparently 
impossible conditions under which 
such a radio receiver must operate: 
immersion, shock, heat, cold, storm 
—and Noise, with a capital N. 

' Emerson Radio and Phonograph 
Corporation designed the Marine 
“Raider” Receiver to withstand just 
such conditions. It is so compact 
that it leaves the operator’s hands 
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“The radio that told it to the Marines” 


and arms free for action, and does 
not distinguish him from his com- 
panions as an especially inviting 
target. 

The earphones are built into a 
fabric cap which fits into the metal 
helmet. The helmet is the antenna. 

The pride which the Emerson peo- 
ple feel in this unique receiver is 
shared by the Wheeler Insulated 
Wire Company, Inc. 

For we at Wheeler supply the wire 






The Wheeler Insulated Wire Co., Inc. 


BRIDGEPORT 4, CONN. 


Manufacturers of Magnet Wire... Litz Wire 
Coil Windings... Transformers 





for certain parts of this rugged little 
apparatus. 

In our 35 years of wire-making 
experience, Wheeler Insulated Wire 
Company, Inc. has sold its entire 
output of quality products to com- 
paratively few customers. But they 
have been mighty good customers! 

We hope to introduce Wheeler 
products to many other companies 
in the electrical industries when war- 
time demand permits. 
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FABRICATED BY ALL USUAL METHODS 





SAND CASTING 

PERMANENT MOLD CASTING 
DIE CASTING 

ROLLED SHEET, PLATE AND STRIP 


EXTRUSIONS: ROD, BAR, TUBING, 
SPECIAL SHAPES 


FORGINGS BY PRESS OR HAMMER 
METHODS 





FORMED BY BENDING, DRAWING, 
PRESSING, SPINNING 


BLANKED, PUNCHED OR SHEARED 





JOINED BY ALL COMMON METHODS 


RIVETING 

ARC WELDING 
SPOT WELDING 
GAS WELDING 


FLASH WELDING 


DESIGN NOTES ON FORMING (NO. 7) Methods employed for forming magnesium 
compare with those used for other metals. Magnesium, however, is usually formed at 
elevated temperatures—offering several advantages over cold working. Magnesium 
parts are usually joined in a single operation—there is no need for repeated annealing 
and redrawing. Thus not only is time cut in making the part, but the need for additional 
die equipment for drawn parts is eliminated. Hot forming also permits the reduction of 
allowances for springback. When forming at 600° F. no springback allowance is 
necessary. At lower temperatures, allowances depend upon the type of alloy, thickness 
of material, radius of bend and forming temperature. 


Magnesium Alloy sheet can be blanked, punched and sheared much the same as other 
metals. Complete data on these and other operations are available to you. 














DOW’S LONG EXPERIENCE WITH MAGNESIUM 1S AVAILABLE TO YOU—CONSULT WITH DOW 

















—Versatility gives you complete freedom 


DRAW ON 29 YEARS’ EXPERIENCE 


Your ideas for new lightweight products 
can easily become finished magnesium 
products. Dow engineers and fabrica- 
tion plants—backed by 29 years of 
unmatched experience—are ready to 
work with you. Get in touch with your 
nearest Dow Sales Office for direct 
and personalized assistance. 


D 0 W M FT h | magnegzuwimne  »- 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, Michigan "ME METAL © 
New York + Basten + Philadelphia - Washington + Cleveland - Detroit - Chicago + St. Louis» Houston + San Francisca » Los Angeles » Seattle . 





When you turn to magnesium alloys today, you can be sure of this: 
Whatever your plans call for, these lightweight alloys can be fabri- 
cated by practically all of the known methods; for the techniques of 
processing magnesium are very similar to those used for other metals. 


Most common of these shop processes are listed on the opposite page. 


This versatility of fabrication gives you complete freedom in design. 
It enables you to plan for weight saving, simplified construction and 
decreased vibration in rapidly moving parts, reciprocating machinery 


—and almost all other products that move—or must be moved. 


Magnesium—the metal of motion—is now available in unlimited 


quantities for your immediate use. 
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Mallory G-13 Contacts. 





"Nut cracker’ rela photograph courtesy 


Small... But They Carry 





ers-Dunn Inc. 





High Inrush Loads... 
MALLORY ELECTRICAL CONTACTS 


LECTRICAL contacts for these “nut 

cracker” relays must be small — 
space is at a premium. They must be 
tough—to stand shock and vibration. 
Contacts must be electrically rugged—to 
carry as much as 1000 amperes inrush 
current at 24 volts DC. 


Mallory metallurgists and contact engi- 
neers have helped the relay manufacturer 
to find exactly the right contact material 
to meet these rigorous requirements. 
Elkonite* G-13, developed by Mallory, 
efficiently carries the high current load 


with no welding or arcing. 


Its toughness meets physical “specs” 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Elkonite: trademark registered by P. R. Mallory & Co., Inc., for electric contacting elements. 


Mi 


not only for impact strength but also 


for wear resistance—assuring long life. 


Elkonite compound metals may be the 
answer if you’re seeking materials for 
contacts or contact assemblies with un- 
usual electrical and physical properties. 
With Elkonite G-13 and the related G-12 
and G-14 materials, there is a sufficient 
range of properties to cover applications 
from relatively low current switches and 
relays up to heavy-duty circuit breakers. 


Consult experienced Mallory engineers 
on your contact and contact assembly 
problems. Often they can suggest com- 
plete assemblies that simplify your 
designs, save you fabricating time, and 
assure a more efficient product. 


ALLORY 
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TYPICAL PHYSICAL 
PROPERTIES 
OF ELKONITE G.-13 


Grams per cc. 12.3 
Lbs. per cu. in. 0.45 


Conductivity 
FIA.C.S, 55-60 


Rockwell Hardness 70-80B 
Tensile Strength psi 40,000 


Cross Breaking 
Strength psi 


115,000 








What a terrific beating millions of 
DELCO APPLIANCE Motors are taking! 


FIRE CONTROL COMPUTER MOTOR, This special Delco 
Appliance Motor is equipped with a quick, positive, electric 
brake, compactly designed and specially efficient. 


AERIAL CAMERA TIMER MOTOR. This Delco Appliange Motor 

corporates a Delco-designed positive action governor 
directly connected to the armature shaft, which holds speed 
within very close limits. 
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On battle fronts all over the world 
—tmillions of Delco Appliance elec- 
tric motors prove their ability to 
take a beating and keep on running! 
Heat, cold and concussion from 
exploding flak cannot keep these 
remarkable little motors—some of 
them weighing but.a few ounces— 
from carrying on the work for 
which they were built—operating 
bombsights, aerial cameras, gun 
charger timers, indicating instru- 
ments, gyro stabilizers, gun sight 
computers and doing a multitude 
of other highly necessary war jobs. 


Such dependability reflects in 
a high degree, intensive research, 
expert engineering, advanced de- 
sign, thorough testing, expert work- 
manship and quality-controlled 
production. 

After the war, you will want 
small electric motors such as these 
to power your peace-time products. 
Choose Delco Appliance motors 
and you will be choosing motors 
with a background of brilliant per- 
formance and proven stamina. 
Detco AppPiiANcE Division, Gen- 
eral Motors Corp., Rochester, N.Y. 


GENERAL MOTORS 


DELCO APPLIANCE 


Fractional Horsepower Motors 





It geese be right 


The non-ferrous metals made in Western mills 
are held as rigidly to the specifications as an 
apothecary’s prescription. At Western, we take 
specifications literally. There can be no devia- 
tion, any more than a druggist can deviate 
from his prescribed number of grams. 


That degree of exactitude is common practice 
here in producing brass and other copper base 
alloys. If your special requirements call for 


extremely close tolerances and exacting tem- 
pers or finishes, the metal will be made that 
way—custom made to exactly suit the part it 
is to play in your production plans. 

Western mills at East Alton, Ill., and New 
Haven, Conn., are supplying copper and re- 
lated alloys in stamped parts, sheet, strip and 
long coils—highest quality metals that meet 
every requirement. Much of our large capacity 
is devoted to war needs but it is possible we can 
serve you and will welcome the opportunity. 


UeclOwid BRASS MILLS 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Ii. 


BRASS + BRONZE + PHOSPHOR BRONZE + NICKEL SILVER + COPPER 
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BH NON-FRAYING FIBERGLAS SLEEVING 
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enenenee bare wire in rough sleeving that 
frays out on the ends is time- and patience- 
consuming. The job is much simpler and less irk- 
some when you use BH Extra Flexible Fiberglas 
Sleeving, the non-fraying, smooth bore insulation 
that takes fine-stranded wires without a hitch. 


Special-processed BH Sleeving is permanently 
flexible and non-fraying. It won’t harden and 
crack with age, and it won’t burn. In addition, 
it has all the other desirable electrical and phy- 
sical features of inorganic Fiberglas. 


If you’re looking for an easy-working, long- 
lasting insulation, why not try BH Extra Flex- 
ible Fiberglas Sleeving? It’s available in all 
standard colors and sizes from No. 20 to 5%’, 
inclusive. Write for samples today! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
CUTS CLEAN, DEFIES HEAT 


Here’s another high quality BH Fiberglas Sleev- 
ing. No saturant is used in the exclusive BH 
process, yet the sleeving will not fray when cut 
and withstands heat up to 1200°F. Made in nat- 
ural color only—all standard sizes. Try it! 


PRODUCTS 


Dept. M Conshohocken, Penna. 
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@ Built by 
ELECTROLUX CORP. 


For plane motors! 


Big bombers contain more than 150 small 
electric control motors down to less than 
1g h.p. Some control the pitch of the 
propeller so that it will cut the air at the 
most effective angle. Others are used to 
defrost gun sights, and to synchronize two 
or more ordinary motors to start, operate 
and stop precisely together. Tiny motors 
also help compute the aiming of guns, boost 
ammunition to the guns, control gun turrets 
in fighter planes, etc. Many of these motors 
are built by Electrolux Corporation. They 
rely upon precision-built SCS Bearings 
for a maintained initial air gap, quiet oper- 
ation, long motor life, increased torque and 
ceaselessly smooth, low-cost running. The 
bearings -are usually SDCSIP’s where per- 
formance comes first. 5735 


scsi INDUSTRIES, INC., PHILA. 34, PA. 
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YES, you can obtain both 

molded plastic parts and 

small motor drives or 

assemblies from General 

Industries. Under one 
roof and one general 
management we have long 
supplied them to leading 
manufacturers in a wide 
range of industries. 













INQUIRE ABOUT BOTH 


& FROM GENERAL INDUSTRIES 
Ma 
© Few things “stump” our molded plastics 






















division. Whether it’s a big job or a little one, we have 
the facilities and the “know-how” to turn it out in any 
quantity. Our engineers and mold makers have a habit 
of reading between your blueprint lines, to dig out some 
way to do the job better, more economically or faster. 
Our operators are skilled from many years of experience 
in compression, transfer or injection molding, to deliver 
work 100% to specifications and on time. 


our small motors division. For many years our Smooth 


ou’ll find that same thorough competence in 


Power drives have been standard for leading makers of ENERAL 
phonograph and radio equipment, automotive devices 

and other low-torque requirements. Many buyers NDUSTRIES 
obtain exactly what they need in our standard line, but COMPANY 


if made-to-order units are called for, our engineers and 





ee 


plant can deliver them. 


ELYRIA, OHIO 


So, for molded plastic parts or low-torque 
motors or drives, ask General Industries. 
Our military commitments have priorities 
at present, but a general discussion now 
can pave the way for later details. We'll 
‘appreciate it if you’ll address the division 
involved ... molded plastics or motors. 
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LABORATORY VOLTAGES accompany your equipment 
into the field with built-in CONSTANT VOLTAGE 


On the drafting boards of hundreds 
of sales-minded design engineers, 
product insurance is being written 
into the specifications of new elec- 
tronic and electrically operated 
equipment. 

A critical analysis of sales depart- 
ment records of past performance 
usually discloses that the most fre- 
quent cause of equipment failure or 
sub-standard performance is the 
one most often overlooked — field 
voltages that do not correspond 
to the rated voltage at which the 


equipment is designed to operate. 

Today sales-minded design engi- 
neers make certain that carefully 
controlled laboratory voltages, on 
which the operation of their equip- 
ment is predicated, go with it into 
the field, by writing ‘“‘SoLa Constant 
Voltage Transformers”’ into their de- 
sign specifications. In many cases 
the inclusion of the “CV” trans- 
former is accomplished at an actual 
saving in cost over standard equip- 
ment design. 

Thus rated voltage is available at 


all times because Sota Constant 
Voltage Transformers instantly cor- 
rect fluctuations as great as 30% to 
less than +1% of rated require- 
ments. These sturdy, automatic 
transformers require no pampering 
or supervision. They protect both 
themselves and the equipment 
against line surges and short cir- 
cuits. 

Standard units are available in 
capacities from 10VA to 15 KVA or 
special units can be built to your 
specifications. 


Transformers for: Constant Voltage + Cold Cathode Lighting » Mercury Lamps « Series Lighting « Fluorescent Lighting » X-Ray Equipment « Luminous Tube Sivns 
Oil Burner Ignition « Radio « Power + Controls » Signal Systems + Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, ‘Il. 
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You don’t really know Brass 


Remember your introduction to Brass? As a 


boy perhaps, in a manual training class... or 
possibly on the bench of your home work- 
shop. Wherever it was, you realized then that 
the yellow metal was not only royal in appear- 
ance, but that it was a workable metal, too. 

It seems that Brass was especially made to 
be machined and worked and formed into so 
many useful things that people need—thanks 
to copper-alloy metallurgy that has developed 


a variety of Brasses with properties that manu- 


AN sfOuDA 


| Anaconda Copper & Copper Alloys 


until you’ve worked with it 


facturers find so indispensable: Brasses that 
can be worked hot or cold, that can be forged, 
rolled, spun, stamped, pressed, coined, upset 
or drawn; Leaded Brasses that machine at top 
spindle speeds... ductile Brasses that could 
be formed or shaped with the pressure of your 
fingers...or hard spring Brasses that can be 
stressed through millions of cycles without 
danger of failure by fatigue. 

Brass, and a host of other copper alloys, 


are needed elsewhere now. But with peace 


continued on next page 











Planning for 


weigh carefully the 


advantages of 


‘continued from preceding page 


these metals will return, presenting both an op- 
portunity and a challenge ...the opportunity to 
build more serviceable, longer-lasting products for 
our postwar needs ...and the challenge to manu- 
facture them at low cost—to be sold competitively, 
and at a profit. 

When redesigning or retooling for these post- 
war products, take advantage of the manufactur- 
ing economies that Copper, Brass, Bronze and 
Nickel Silver have to offer. These strong, tough, 
workable metals make possible increased life for 
punches, dies and forming tools on press work; 
longer runs and less down-time for tool regrind- 
ing on screw machines; greater uniformity of 


parts; low-cost brazed, soldered or welded assem- 


Postwar Markets ? 


Copper, Brass and Bronze 








blies; and a non-rust base for enameled, lacquered 
or plated finishes. 

The American Brass Company produces Ana- 
conda Copper, Brass, Bronze, Nickel Silver and 
special Copper Alloys in practically all commer- 
cial forms—plates, sheets, strips, wire, rod and 
tubes; special extruded, rolled and drawn shapes; 
hot pressed forgings and pressure die castings. 
Our Technical Department will assist you in every 
way possible to determine the “one best metal” 
and its most practical form for the job you have 
in mind. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


“2 Ayaconda Copper & Copper Alloys 
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IMPROVED TYPE! Seal out dust, moisture and fungus from trans- sa 


formers, relays, vibrators and other sensitive component parts. 


FUSED INTO ONE PIECE. Glass-to-metal vacuum tight hermetic 
seal. Resists corrosion. Thermal operating range of —70°C 
to 200°C. Insulation leakage resistance, 30,000 megohms, 
minimum, after Navy immersion test. 


SOLDERING TEMPERATURE NOT CRITICAL. Simple, easy to 
attach by means of high frequency, oven-soldering or stand- 
ard soldering iron. 


WRITE, WIRE OR PHONE TODAY for information. Complete 
details will enable us to make specific recommendations and 
send appropriate samples. 
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Electronic Division, Dept. EM-2 
RESEARCH * DEVELOPMENT * MANUFACTURING 
CINCINNATI 12, OHIO 
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PRE-INSULATED | 
UE 


1. The insulation is permanently 
bonded to the barrel of the terminal 
— will not distort, slip, crack or peel 
off — its dielectric qualities are equal 
to or exceed any conventional 
crimped terminal with loose sleeving. 


2. The production cost of applying 
separate tubing to the terminal is ap- 
proximately the same as the cost of 
applying the terminal. itself to the 
wire. By using the Pre-insulated Ter- 
minal you eliminate such costly oper- 
ations as buying, expediting, stock- 





A 


¢ 





For easy identification 
insulation is colored 
for each range of 
wire sizes: 

Red — 22-18 

Blue — 16-14 

Yellow — 12-10 
Press dies and hana 
tools are similarly 
marked. 








ing, cutting and Installing insulation 
sleeving of the proper size. 


3. The AMP Pre-insulated Terminal 
is delivered to you ready to install 
with AMP precision hand; foot or 
power installation tools. 


4. In addition to Pre-insulation, you 
get all of the features of the famous 
AMP “Diamond Grip'"’ Insulation 
Support terminal —two crimps on 
the barrel and one on the insula- 
tion sleeve — all performed in one 
operation. 


**Precision Engineering Applied to the End of aWire”’ 


Write today for Bulletin 29 
describing in detail the 


AMP Prelnaicted Terminal AIRCRAFT-MARINE PRODUCTS INC. 


TEST DATA 





on insulation used in AMP Pre-insulated 
solderless terminals: 


The pre-insulation takes the exact con- 
tour of the crimp without distortion or 
cracking. It will not dry out or come fF) 
loose. ; 
Dry dielectric strength 750 VPM. 
Wet dielectric strength 350 VPM. 

Tensile strength pounds per square 
inch 2150. 

Life at 220° F. over 400 hours. 

Does not shatter when pinched with [> 
pliers at minus 40° F. ; 
Does not support combustion when 
tested in accordance with ASTM 
D350-40T. 





Tt MARINE PRODUCTS 





LOEB ESS WIEING otvicts 


‘Trade Mark Reg. U.S. Pat. Of 


1521-35 NW. 4th ST. HARRISBURG, PENNA + TELEPHONE: HARRISBURG 4-010! 
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FAFNIR PLYA-SEAL BALL BEARINGS 


Performance Proved in Military Equipment * Now Available for General Use 















Fafnir Standard Ball Bearing FAFNIR PLYA-SEAL BEARING 


Flexible Sealing Washer Split Retaining Ring 


POSITIVELY SEALED 





— SEALS EASILY REMOVED 


HE result of five years of development and testing, WHAT IS PLYA-SEAL? 
PLYA-SEAL bearings have proved the most effective, A diaphragm-type, contact seal comprised of 


; ; : ;. two members — a flat, flexible sealing washer of 
self-protected bearings yet designed. Approved for air- synthetic rubber impregnated fabric and a split 


craft by the Army Air Forces and the Bureau of Aero- retaining ring of stainless steel. 

nautics U. S. Navy, Fafnir PLYA-SEALS have been in ee held in the — ring, the mating washer 
é -. 2: does not rotate wi e inner ring but is in 

use successfully oe over two one one a years inair- oo) tact with a ground groove to form a very 

craft control bearings and operating equipment. Several effective seal with a minimum of friction. 


thousand bearings i ing the double PLYA- 
ousan Re a WHAT ARE PLYA-SEAL'S ADVANTAGES? 


ed 


ne 


ore 


ven 
™ 


* EBRUARY 1945 


SEAL have completely eliminated former difficulties 
with metal shielded bearings in textile machines. 


Whether you are designing a new product or planning 
to resume production on an old one, you will find it very 
much worthwhile to investigate and test Fafnir PLY A- 
SEAL Bearings. Write for complete descriptive folder. 
The Fafnir Bearing Company, New Britain, Conn. 





Assures maximum retention of lubricant, 
maximum exclusion of dirt and liquids. 

2 Causes no distortion of the outer ring or 
race, nor does it affect the concentricity 
of either the rings or races. 

3 Forms a positive seal with the outer rin 
while maintaining perfect contact wi 
the inner ring. 

4 Non-capillary and impervious to liquids, 
grease, oil, line, water and a wide 
variety of solvents. Not affected by heat 
or cold. Sealing washer does not deteri- 
orate with age. 

5 Easily removed and replaced to allow in- 
spection, washing and re-greasing. 


FAFNIR 


BALL BEARINGS 
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SEND THIS COUPON NOW TO 
YOUR LOCAL G-E MERCHANDISE DISTRIBUTOR 
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y Gentlemen: 


Please send me a G-E Insulating Varnish 
Selector, 


eee se, ee ee ee ee er. 2 Z 


1 Se A at ee 


I cia i ic te Lane 


NIN SISAL ET NS ee 
em WE 0 Wl Ulla lt Wl ll ta 


42 
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(7S FREE! 


Ask your G-E Distributor for it 


A quick glance at this handy, easy-to-use Varnish 
Selector gives you all the facts on 7 outstanding in- 
sulating varnishes — characteristics, applications, 
baking and drying time, base, thinner, viscosity— 
everything you want to know. Ask your local G-E 
Merchandise Distributor for one and you'll always 
have this essential information at your finger tips, 
ready to use. A list of G-E Distributors is available on 
request from Section RIM252-13, Resin and Insu- 
lation Materials Division, General Electric Company, 
Schenectady 5, New York. 
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ANACONDA COIL ENGINEERS have de- 
signed over 15,000 individual types of 
coils during their many years of expe- 
rience. Some have weighed as little as 
1/100th of a pound; others as much as 
a quarter of a ton. 

But each coil began with a blueprint. 
Type, shape, size, winding, insulation, 
treatment, cost—every factor entering 
into designing the best coil for the use 
intended was pre-determined by Ana- 


‘conda engineers. 


Anaconda Coils derive dependability 
from still another advantage. The mag- 
net wire used for winding them is also 
a product of Anaconda engineering— 
with quality carefully controlled from 
ore to finished wire. 

It is a highly effective combination: 
Coil producers who can command the 
complete experience of magnet wire 
specialists! Magnet wire producers who 


A Coil is more than just a bundle of wire 


enjoy the close cooperation of coil ex- 
perts! 

And back of each are exceptional 
manufacturing facilities. Modern plants 

. efficient equipment likewise engi- 
neered ... experienced, skilled per- 
sonnel. 

Any Anaconda sales office will be 
glad to refer inquiries on coils or mag- 
net wire to our engineeering staff. «423 





View of a modern coil winding department at 
one of the Anaconda plants. 


ANACONDA WIRE & CABLE COMPANY 


| G®©NERAL OFFices: 25 Broadway, New York 4 


Subsidiary of Anaconda Copper Mining Company ' 


CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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TYPICAL UNITS 


Fixed Lug 
‘‘ Dividohm ”’ 
Wire. Lead 
Corrib” 
Ferrule 
Edison Base 
Ohmite core sizes range from 2!” diameter by 20” long to %." Precision 


Ah way critical control problems are being 


readily and successfully solved with Ohmite Resistors. That’s because 
the extensive range of Ohmite types and sizes makes possible an 


almost endless variety of regular or special units to meet each need best. 


diameter by 1” long. Wide selection of stock units are available. Bracket 
Non-Inductive 
Tapped 
Cartridge 


These rugged resistors have proved their worth under toughest oper- 
ating conditions, in every field of action. Ohmite engineers are glad 


to help on today’s and tomorrow’s control problems. 


CHMITE MANUFACTURING COMPANY 


4805 Flournoy Street ° Chicago 44, U.S.A. 
Send for Catalog and En- 


gineering Manual No. 40 


foam ion comers letter- 
A P 1 ead for this complete, 
Ge y = OY se Ned (© Fa INN l E helpful guide on resistors, 

rheostats, tap switches. 


RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES Address OHMITE, 4805 
Flournoy, Chicago 44. 
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MODEL J31A 


(for high ambient temperatures) 
400 Cycles, 115 Volts. 
1/100 H.P. Weight 15 
oz. Diameter 115%”. 
Length 27%”. 


MODEL J31 

(for general applications) 
400 Cycles, 115 Volts, 
1/50 H.P. Weight 15 oz. 
Diameter 11544”. Length 


2296”, 





MODELS J36 
AND J36A 


Voltage Generator, 
Weight 20 oz. Length 
3”. Diameter 214”. Out- 
put voltage is linear 
with speed to within 
+1% and voltages are 
equal with +1% of 
rotation. 





















MODELS J49 
AND J49A 
W5 Volts, 1/250 H.P. 
Weight 16 oz. Diameter 
134”. Length 2114”. 

549—60 Cycles 


MODEL J31B 


400 to 1200 Cycles 
voriable frequency 115 
Volts. 15 oz. Diameter 
1156”. Length 227%”. 




















436—From Zero to 5000 R.P.M. 
336A—vnder 200 R.P.M. 





MODEL J61 


28 Volts D.C. Torque 
unit. Developes 5 oz. in. 
throughout 90° swing. 
Diameter 134”. Length 
216”. 






EASTERN AIR DEVICES, INC. 
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| ye ile of The Fred Goat Co. 2 ‘ Me 
| ee DEAN be aa ae BROOKLY P 


iG FEBRUARY 1945 


Control 12 Accurate 


Operations of this 
Stokes Molding Press 


Every 33 Seconds 


Timing, limiting and safety operations of this 
Stokes Automatic molding press, which can 
perform a complete cycle in as little as 33 
seconds; are accurately controlled by 14 
Micro Switches: 

The F. J: Stokes Machine Company of 
Philadelphia; Pa.; turned to Micro Switch as 
the control components of this accurate mold- 
ing machine becausetheir small size, precise op- 
erating characteristics, long life and depend- 
ability most exactly met their requirements. 

Experience of the F. J. Stokes Machine 
Company with Micro Switches is typical of 
the many uses design engineers are finding 
for this small; sensitive; durable, snap- 
action switch: 

Design engineers who are planning prod- 
ucts for the highly competitive post-war mar- 
kets should be thoroughly familiar with Micro 
Switches and the many advantages they have 
to offer: We will be glad to send you as many 
Micro Switch Handbook-Catalogs as you 
may be able to use. Write for them today. 

~ Handbook-Catalog : 
No. 71 gives com- 
plete information on 
Micro Switch for use 


in circraft equip- 
ment. 


Two stars have been ad- 
ded to our “E” Flag as 
further recognition to the 
men and women of Micro 
plete details on Switch for maintaining 
electrical character- ovr wor production 
istics, housings, and standards. 

a, ARERR 


Handbook- Catalog 
No. 60 gives com- 


Nine Plastic Enclosed Micro Switches 
are used in the sequence and timer 
control. Eight of them are actu- 
oted by adjustable cams set along 
the sequence control bars. The ninth 
shuts off the control motor and starts 
the timer which determines the cur- 
ing operation of the mold. 


Four Plastic Enclosed Micro Switches 
ore used—two as travel limits and 
two as sofety limits for the press 
ram, The travel limits are operated 
by adjustable push rod actuators 
to stop the press ram at the correct 
extremes of movement, The safety 
limits operate only to stop the press 
if the others should not be set 


One Die Cast Enclosed Micro Switch 
is used on the air and mechanical 
mold cleaner. It is actuated by a 
push rod and operates the six air 
jets which blow oa sheet of air 
through the mold to blow off the 
molded part. 


The basic Micro” Switch is a thumb- 
> size; “feather-light, “plastigienclosed, 
precision, snap-acting switch. Under- 
writers’ listed and rated at 1200 V.A. 
at 125 to 460 volts a-c. Capacity . 


*ssend-c depends on load character- 


istics, Accutéte'reproducibility of per- 
_ formance is maintained over ‘millions 
- of operations. Basic switches of dif- 


me ferent. ‘characteristics are combined 


with | “various actuators “and metal 


FREEPORT, ILL. US.A., Sales Offices in New York, Chicago, 
Cleveland, Los Angeles, Boston, Dallas, Portland, (Ore.) 


© 1945, | 
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“housings to: meet a wide Tange of 


Let's all back the attack—Buy extra War Bonds 
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Mazlo Magnesium warp beams are time- 
savers. Their extremely low weight speeds 
up the warping operation by permitting 
faster starts and stops. Their permanent 
dimensional accuracy reduces vibration and 
results in better warps. Because of the high 
strength and stiffness of Mazlo Magnesium 
warp beams, they are able to withstand the 
tremendous forces exerted by modern yarns. 


Co bftehlesitiw,! 


Products going into the home have greater 


MAGNESIUM 
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sales appeal if they’re made lighter with 
magnesium. Magnesium in tools and equip- 
ment makes manual tasks less fatiguing. 
Lighter weight parts permit machines to be 
run at higher speeds. You get more pro- 
duction, costs are lower, products of higher 
quality. 

May we help you incorporate magnesium 
in your products? For this help, write 
Aluminum Company of America, Sales Agent 
for Mazlo Magnesium products, 1715 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


PRODUCTS 


cOMPAN Y 





NO 
SPEED 
LIMIT! 


Twin-Fast Screws go in twice as fast because 
twin parallel threads provide twice the 
thread pitch of ordinary wood screws. 


a ee ee 


tee 


ee 


At every turn of the driver, twice as much thread area 
enters the material. For example, a #10 screw (conven- 
tional or Twin-Fast) with a 2” thread portion has about 
30 threads. For a conventional wood screw, 30 threads 
mean 30 turns of the driver — for Twin-Fast, only 15! 
Cuts driving time in half! Cuts driving costs in half! 


Speeds production! Saves vital man-hours! We'll 
gladly send you samples and further details. Write for 
them today. 

OTHER TWIN-FAST FEATURES 


Relieved shank diameter 
tends to prevent stresses which 
might cause immediate or even- 
tual splitting or fissures. Method 
of manufacture assures perfect 
shank uniformity — perfect fit. 


Cylindrical construction 
(not tapered) increases thread 
area for tighter seating, greater 
holding power. Often, fewer 
and shorter screws may be used. 


BY ALL MEANS 
BUY BONDS! 


PATENTS 2,314,390, 2,314,391; 
OTHER PATS. PENDING 


Single, sharp, centered 
point where twin threads ter- 
minate assures quick starting, 
self-centering, balanced driving. 
No eccentric “crawling” — no 
misalignment! 


Twin-Fast Screws come in steel 
or brass with round, flat, or 
oval heads — standard sizes and 
thread count. 


THE BLAKE & JOHNSON COMPANY '": 


WATERVILL&®, CONNECTICUT 
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Gives You the New Design 


and Operating Advantages 
of CONSTANT SPEED 


Here is a new Oster development in a constant speed, governor- 

controlled motor that backs up your good judgment when you 

specify it for applications where constant speed is a necessity. 

This motor is now in production and deliveries can be made in 

the very near future. Here are the features that assure you of 

satisfaction: 

Housing: Die cast aluminum end brackets, Mild steel field housing. Totally 
enclosed. 

Finish: Black anodized end brackets. Cadmium plated field housing. 

Weight: 15 Oz. 

Bearings: Single shielded ball bearings, lubricated with a grease suitable 
for any specific application. Bearing housings fitted with steel inserts. 

Windings & Insulation: Field coils and armature wound with a select grade 


of insulated copper wire and impregnated with a high quality heat 
and moisture resisting insulating varnish. 


Brushes: Equipped with high grade metal graphite brushes. Beryllium cop- 
per brush springs. 


Governor: Furnished with a centrifugal governor to maintain constant speed 
over a voltage range of 25 to 30 volts. 


Temperature Rise: Maximum frame temperature rise at rated output will 
not exceed 55° C, 


Modifications: Motors can be furnished with special shaft extensions, mount- 
ing arrangements, finishes, leads, etc. All modified units are con 
sidered special. 


Horsepower—1/ 100 continuous 

Speed—6000 R.P.M. + 1% : x 

Voltage—25-30 volts D.C. oe TT Let us help you fit this and other 
Amps, input—95 mi F, Oster Motors to your requirements. 


Starting Fore wee of full 
torque 


John Oster Manufacturing Co. 


DEPARTMENT E-22 © RACINE, WISCONSIN 
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New machines of all kinds will be improved 


Nee ee ONE ee er Lad 


by the advanced Cast Bronze Bearings 


developed for aircraft engines. 


In precision, finish, and metallurgical uniformity 


Bunting Cast Bronze Bearings, today, surpass 
any bronze bearings ever before produced in volume. 
The Bunting Brass & Bronze Company, Toledo 9, Ohio. 


Warehouses in principal cities. 
BRONZE BEARINGS ® BUSHINGS 


* PRECISION BRONZE BARS 


ELECTRICAL MANUFACTUR'NG 





sees Cera 


NG 


QUICK Ep 


| EEZE CHAMBER 7 
ea 
= ks 


oh 
. . 


... but they all know that any HOME FREEZER 


MUST HAVE GOOD 


To hold the low temperatures re- 
quired, and to keep operating costs at 
a minimum, home freezers must be 
insulated with a material having very 
definite characteristics and properties. 

Of course, low thermal conductivity 
is of prime importance. But, still other 


- qualities are also needed if the insula- 


tion is to do a thorough job and give 
lasting satisfaction to the user. 

In Fiberglas* PF (Pre-Formed) In- 
sulation, manufacturers found, years 
ago, a material that qualified on every 
count. Made of long, fine, resilient 
glass fibers treated with a binding 
agent, then compressed and “cured” 
to form insulating sheets of various 
thicknesses, densities and degrees of 
flexibility, Fiberglas PF Insulation 
offers many advantages. 


BU 7! nal 
we 
-_ 
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In thermal efficiency, it has a con- 
ductivity of .25 to .30 (depending 
upon the density) at 70° F. mean 
temperature. This high resistance to 
heat flow, combined with almost neg- 
ligible heat capacity, permits close 
control of temperatures. 

Fiberglas, being inorganic, is highly 
moisture-resistant, picking up less 
than 1% by weight under high humid- 
ity conditions, and dries out without 
harm. It is odorless and 
does not pick up odors in 
service. It provides no sus- 
tenance for vermin. It will 
not corrode, nor is it cor- 
rosive to aluminum or steel 
in the presence of moisture. 

And Fiberglas has mechan- 
ical strength—doesn’t settle, 


FIBERGLAS 


*T.M. Reg. U. S. Pat. Off. 


INSULATION 


« 


“dust” or 
bration. 

Easily cut to specifications, light in 
weight, Fiberglas fits readily into pro- 
duction line techniques. And manu- 
facturers who use Fiberglas also find 
its light weight contributes substantial 
savings in freight. 

If you produced home freezers be- 
fore the war, or are thinking about 
entering this promising field when 

materials again are avail- 
able, write for your free copy 
of the new “Fiberglas Ther- 
mal Insulation” booklet . . . 
Owens-Corning Fiberglas 
Corporation, 1849 Nicholas 
Bldg., Toledo 1, Ohio. In 
Canada, Fiberglas Canada 
Ltd., Oshawa, Ontario. 


disintegrate under vi- 


THERMAL 
INSULATION 





How would you have it made... 


for maximum strength? . 
for best appearance? . 





for utmost accuracy? . 
for lowest cost? . 


In every case, the answer would be “By COLD-FORGING” 


Product strength is maximum because 
cold-working increases the tensilestrength 
of the metal and also serves as an auto- 
matic inspection of the material. 

Accuracy and appearance of the cold- 
forged product are superior. Modern cold- 
upsetting equipment provides the maxi- 
mum in precision and fine finish. Billions 
of aircraft fastening parts have been 
made by this process. 

Costs are held to a minimum, both by 


LI77 APE 100. 


“RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


the high speed of the cold-forging equip- 
ment and by the saving in raw material 
through practically complete elimination 
of scrap. 

When your planning calls for a product 
or part shaped like any of those at the 
right, consider cold-forging, which may 
be not only the dest, but often the one 
efficient method of production. As soon 
as present wartime production require- 
iments are fulfilled — RB&W will be able 


G2) 






to give you the benefit of its high-pro- 

duction facilities and long experience — 

longest experience in automatic cold-forging. 
@.. 


Kussell, Burdsall & Ward Bolt and Nut 
Company ... with factories at Port Chester, 
New York, Coraopolis, Pa., Rock Falls, Ill., 
. with sales offices at Philadelphia, Detroit, 
Chicago, Chattanooga, Los Angeles, Portland 
Seattle . . . with the industry's most complete, 


easiest-to-use Catalog. 
Sy Lf 7 se 
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\.with these versatile 


| WESTON 
Test Instruments 


to 500 volts d-c; although 


no vibrators to r 
gohms ful] sc. 
Size 8” x 9 


eplace, 
ale; 0-.5.5 


un 


%” x 8”, 


Ranges: 0-20-300 me 
megohms center scale, 


V Vv ith production currently running 
slightly ahead of war requirements, a 
limited number of the popular WESTON 
test instruments shown herewith are avail- 
able and are offered subject to prior sale. 
Orders can be placed direct, or with the 
WESTON representative in your vicinity. 
Literature available from... WESTON Elec- 
trical Instrument Corporation, 582 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 


WESTON 


cinta 
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electrical wire that go into this modern tapping 
machine— modern, to give one reason, because every 
inch of the wire insulation is made from one of the 
GEON polyvinyl materials. 


GEON is used because, in addition to possessing 
unusual electrical properties, it resists oil and oil 
fumes. It resists flame—is, in fact, self-extinguishing. 
It resists the heat of service conditions. It’s smooth— 
permits easy handling and installation. It can be 
brilliantly colored in the entire NEMA range for easy, 
positive identification. 








HE picture shows you part of the. 1900 feet of 


LSE 
NC MTEC TL: 








Because of GEON’S outstanding electrical proper- 
ties, the coating of insulation can be much thinner— 
more conductors can be run in each conduit. GEON 
is waterproof, acidproof, airproof, wearproof. It can 
be made into “‘spaghetti”’ to slip on fine radio or switch- 
board wire. Or it can be extruded onto heavy-duty 
underground power cable. 


Right now all the GEONS are subject to allocation 
by the War Production Board. But limited quantities 
can be had for experiment. And soon, increased pro- 
duction will permit much broader use of these im- 
portant materials. Meanwhile, our development staff 
and laboratory facilities are available to help you work 
out any special problems or applications. For more 
complete information write Department DD-2, Chem- 
ical Division, The B. F. Goodrich Company, 324 Rose 
Building, Cleveland 15, Ohio. 


CHEMICAL DIVISION 


THE B. F. GOODRICH COMPANY 


ROSE BUILDING, E. NINTH & PROSPECT, CLEVELAND 15, OH!9 
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Uniform, Synchronous Speed am Pr 


at Every Station 





Electric motors driving the intricate mechanisms of 
machines that transmit and record messages verbatim 
must have identical operating characteristics at every 
station. Since standard ‘‘off-the-shelf’’ motors cannot 
meet the strict performance requirements, such as uni- 
form, synchronous speed, quietness, load cycles, etc., 
the solution is a special motor designed to exactly meet 
the particular operating conditions. 

For over 50 years Holtzer-Cabot has 
designed and built special motors to fit 
the application. Many machines such 
as teletype machines, and other sending 
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pe Machine powered with a Holtzer-Cabot motor 


Telety 


and receiving equipment are Holtzer-Cabot powered. 
Although, today, all of our plant facilities are being 
utilized for building special fractional H.P. motors for 
military use, our motor development engineers will 
gladly discuss your post-war motor requirements with 
you. No obligation of course. 


SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION 


HOLTZER-CABOT 


Division of First Industrial Corporation 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 
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INSURE ACCURATE 
OPERATION of 
ELECTRICAL EQUIPMENT 







Stabilize Varying Input 
Voltage Within 2 Cycles 
ro 
Constant Output Voltage 
at = of 1% 





VOLTAGE STABILIZER 


fe¥ me bree we o> 
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Raytheon Voltage Stabilizers, in- x 


POC ere cmey 
ay ok 


ENDBELL 
MODEL 


corporated into electrical equip- 






ment, insure accurate, depend- 
able operation by providing 


stabilized A. C. voltage to + 14 of 


ee OL EL 
At 
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1%. They are available in three 


4 





designs ... uncased, cased and PU oe 
OUTPUT VOLTAGE 


endbell...to meet every instal- 


lation requirement whether it is 7 


a eet) 
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to be built into new equipment 


or products already in use. Entire- 


ly automatic in operation, it is TIME CONSTANT 


ideal for equipment in un- Transient changes in output voltage and their behavior is usually unimpor- 


attended locations. 
Write for Bulletin DL48-537. It 


gives the complete story. 


result from variations in line voltage. 
These transients disappear entirely in 
6 cycles. The major effect of the transient 
recovery is practically complete in 2 
cycles. These changes are not evidenced 
on a volt meter of normal characteristics 


Tune in the Raytheon radio program: “MEET YOUR NAVY”, every Saturday night on the Blue Network. Consult your local newspaper 


tant. Transients resulting from connecting 
or disconnecting the load require some- 
what longer time for recovery. Smaller 
changes in load cause proportionately 
smaller transient disturbances in output 
voltage. This characteristicis shown above. 


for time and station. 


The coveted Army-Navy "E”, for 
Excellence in the manufacture of 
wor equipment and tubes, flies 
over all four Raytheon Plants 


Vay 


wiz. te URING COMPANY 


trical Equipment Divis 


190 WILLOW STREET, WALTHAM, MASS 
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re you using sheets 


where you could use coils? 


When you select Armco Electrical Steels for 
your products you get the fabricating advan- 
tages of coils for all your regular requirements. 

For grades where cold rolled practice has 
not yet been developed to assure coils of highest 
magnetic quality, Armco has perfected a meth- 
od of butt-welding hot rolled sheets into coils. 
These can be supplied as narrow as one inch. 


Ueyjorne CE the May 
Weld thicknesses are guaranteed to meet the 
thickness tolerance of the sheets. Magnetic qual- 
ities are not affected by the welds. 
By using coils for all standard operations you 
save time, labor and steel. Production goes up 
because all “hand-feeding” to presses is elimi- 


THE AMERICAN 


ROLLING MILL 


nated. And there are relatively no end-of-strip 
scrap losses. 


Whether you need coils or sheets, there is a 
grade of Armco Electrical Steel for every re- 
quirement. You will get steel that is flat, ductile 
and clean-surfaced—steel of top magnetic qual- 
ity with low core loss and high permeability. 

Write for data on Armco Electrical Steels 
for specific applications. We’ll be glad to supply 
you with the information you need. Just ad- 
dress The American Roll- 
ing Mill Co., 141 Curtis 
Street, Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL CORP 


COMPANY 


ll 
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the Magic of Eletrical Critol 


ive another look at that new product your designers are plan- 
ning. It may be that Automatic Electric control devices can make 
it function better—at lower cost. It’s worth checking into. 






To help designers perfect new developments—or improve old ones 
— Automatic Electric offers this unique three-point service: 





Here are jobs that can be done easier 


and better with Automatic Electric 
1. Technical advice by experienced field engineers, who know 


‘ » ee 9 . control devices: 
the “how” and “why” of control technique. 


2. A complete range of relays, stepping switches, and other con- Automatic Selection and Switching of 
trol units—time-proved products readily adapted to your Circuits e Time, Temperature and Se- 
needs. 


quence Control e Counting and Toftal- 


3. A design and manufacturing service for complete engineered 


onseuhties izing ¢ Inspection and Sorting Operations 


e All Types of Electrical and Electronic 


Ask our field engineer for a copy of our catalog of control devices. 
He will be glad to show you how they can serve you. 


Relays 


AND OTHER CO J tall DEVICES 


Control. 


am ati 





AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street ¢ Chicago 7, Illinois 


AUTOMATIC ) 
ita * ‘ommend eens ff 
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“LEXEL” is a registered 
trade-mark of 
The Debeckmun Company. 
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For a given conductor size, Lexel insulation 
weighs about 25% ‘less than extruded insu- 
lation. That’s a valuable saving in a wide 
variety of low-tension uses where weight is 
a factor. It’s much less bulky, too, for a given 
voltage resistance. This permits compact 
design, usually important in instruments, 
controls and similar applications. 


The main reason for 
this reduced weight is that 
the conductor is always 
perfectly centered. It is 
heat-sealed in a continu- 
ous helical tube of tape 
throughout every inch or 
mile of its length. No extra 
material is needed to in- 
sure sufficient insulation. 








SAVE WEIGHT 


in low-tension circuits 


with 


In spite of its light weight and low bulk, 
Lexel meets strict requirements of high 
dielectric strength, high insulation resist- 
ance, flame-retardant qualities and ex- 
tremely low moisture absorption. This is 
proved by its wide acceptance in rigid mili- 
tary specifications. 


These qualities of Lexel will extend its 
value to many peacetime products. If your 
designs call for low-tension circuits, be 
sure to consider Lexel. Ask for detailed 
information and samples of Lexel tape or 
insulated wire for your experimental use. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop 
laminated insulation products, custom-made to special 
purpose specifications, such as slot cell and phase insula- 
tion for motors, insulation for shipboard cables and other 
uses. If your requirements are unusual, call on us. 


MADE BY THE MAKERS OF DOBAR LAMINATED PAPER INSULATION 


"WORECKM IN 


INDUSTRIAL PRODUCTS DIVISION * CLEVELAND 13, OHIO 
WESTERN SALES HEADQUARTERS * SAN FRANCISCO 4, CALIF. 
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Prints Right in 


Your Drafting Department !__ 


PY 


Yes—it takes only an area of 61” x 65” to install this 
Bruning 75-159B Volumatic Printer-Developer! That 
means you can make Bruning Black and White Prints 
right in your drafting room—in your engineering 
department—in a private office! And with this Bruning 
machine, one person performs the entire printing and 
developing operation . .. produces BW Prints in large 
volume on sheets cut to the exact size of your tracings. 
Remember, BW equipment requires no plumbing. 


Decide mow to have the extra advantages of Bruning 
Black and White Prints—far easier to read and to 
check than blue prints! There is Bruning printing 
and developing equipment for every print production 
need—whether you make only a few prints a day or 
hundreds. Find out how easy it is to have BW Prints 
—mail the coupon for full information. 


CHARLES BRUNING COMPANY, INC., 
4710-12 Montrose Avenue, Chicago 41, Illinois 


CHARLES BRUNING COMPANY, INC. 


Since 1897 
NEW YORK CHICAGO LOS ANGELES 
“mingham Boston i Houston 


casas City Milwaukee Pittsburgh 
t. Louis San Francisco 


Please send me your free booklet giving up-to- 
date information on Bruning Black and White 
Prints. I understand there is no obligation. 
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— Nesigners 


WHAT'S YOUR MOTOR-EXPOSURE PROBLEM? 
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Comlbustille Dusts? 














CLASS I, GROUP C 
For atmospheres containing 
ethyl-ether vapor, etc. 


CLASS I, GROUP D 

For atmospheres containing 
gasoline, petroleum, naphtha, 
alcohols, acetone, solvent 
vapors, natural gases, etc. 


CLASS Ii, GROUP E 

For atmospheres containing 
metal dusts—magnesium, 
aluminum, etc. 


CLASS ll, GROUP F 
For atmospheres containing 
coal dust, coke dust, etc. 


CLASS Ii, GROUP G 
For atmospheres containing 
grain dust, etc. 


Squirrel-cage 


No matter in what hazard 
your machines must operate, 
you'll find, as the chart below 
shows, that there’s a G-E motor 
for the job. The General Elec- 
tric motors for hazardous-area 
service include types for every 
practical need, in a wide range 
of sizes. They represent the 
most complete lineup of dust- 


Polyphase Polyphase 


Wound-rotor 


1/8 to 1/2 to 
1000 hp 500 hp 
1/8 to 1/2 to 
75 hp 60 hp 
1/8 to 1/2 to 
600 hp 250 hp 
1/8 to 1/2 to 
600 hp 250 hp 


Single-phase 
RANGE OF AVAILABLE HORSEPOWER RATINGS 


1/2 to 
15 hp 





Glammatle Gases? 


explosion-proof and gas-explo- 
sion-proof motors listed by the 
Underwriters’ Laboratories, Inc. 

For complete information on 
any type—totally enclosed or ex- 
plosion proof—or for engineer- 
ing aid in selecting the right 
motor for your machine, call or 
write our local office. General 
Electric Co., Schenectady 5, N. Y. 






Direct- 
current 








1/20 to 
1/3 hp 


1/20 to 
1/2 hp 


1/20 to 
5 hp 


1/20 to 
30 hp 


1/20 to 
10 hp 


1/20 to 
30 hp 


1/20 to 
10 hp 


1/20 to 
30 hp 


1/20 to 
10 hp 


1/20 to 
30 hp 


GENERAL @ ELECTRIC 
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.eeeee and here’s CONTROL 
FOR HAZARDOUS AREAS 


You'll find that G.E. also has an exceptionally 
wide range of dependable, efficient control, 
including both oil-immersed and air-break types. 
Typical G-E controls for Class I, Group D, con- 
ditions are shown below. 


For Class I, Group D, locations, 
this air-break combination starter 
combines air circuit breaker and 
magnetic starter in one compact 
unit. Made of cast, high-strength 
alloy, with accurately ground, tight- 
fitting flanges, these starters can with- 
stand internal explosions and pre- 
vent escape of hot gases. 


G-E AIR-BREAK 
COMBINATION STARTER 


Suitable for corrosive and 
hazardous-gas locations, 
this push-button station has 
contacts which operate un- 
der oil. Entire unit is en- 
closed in cast-iron case 
specially finished to with- 
stand acid fumes, alkali 
dust, or exposed outdoor 
service, 





These oil-immersed com- 
bination starters operate with 
all contacts at least six inches 
under oil. Easy-to-read indi- 

_ cator provides safety check on 
oil level. Extra-tough exterior 
finish provides protection from 
corrosion caused by chemical 
fumes or exposure to weather. 


-E OIL-IMMERSED STARTER 


Buy all the BONDS you can— 
and keep all you buy 
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TIMELY HIGHLIGHTS 
hed as 


The cable that OIL 
won’t SPOIL 


The insulation on G-E 
Flamenol* cable is a 
rubber-like compound 
that is highly resistant 
to the action of oils, 
acids, and alkalies. 
That’s why it’s the cable 
to use in wiring-up mo- 
tors and controls that 
operate machine tools. 

G-E Flamenol is flame- 
resistant. It will not sup- 
port combustion. (More than 100,000,000 feet in 
service.) 

From the installation standpoint, G-E Flamenol saves 
time and trouble. Because of its smooth surface and 
small diameter, it is easy to fish through conduit. Ask 
for Bulletin GEA-3280A. 


Compact CAPACITANCE 


Combining stable, uniform characteristics with un- 
usual compactness and resistance to vibration, excessive 
humidity, and the effects of extremes of temperature 
and high altitudes, G-E small Pyranol* capacitors have 
proved themselves in a wide variety of applications. 





These capacitors are ideal 
for fluorescent-lamp bal- 
lasts, motors, industrial con- 
trols, and electronic equip- 
ment. Their high capaci- 
tance per cubic inch con- 
tributes to compact design- 
ing, and their strong con- 
struction assures long, de- 
pendable service. 

G-E small Pyranol ca- 
pacitors are available in 
more than 350 standard 
ratings, and in many shapes 
and sizes. Ask for bulletins 
GEA-2027 (a-c) and GEA- 
2621 (d-c). 

*Trade-mark Reg. U.S. Pat. Off. 
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RULE OUT FAILURES WITH 


PARKER-KALON 
Conittolled Gually 


Greater holding power - resistance to severe 
stresses — these are two of the many good reasons 
for using Socket Screws in your product assembly. 

That’s why it’s good judgment to choose Socket 
Screws that give you predetermined assurance of 
dependable strength - screws held to exacting 
standards of trouble-free performance by Parker- 
Kalon’s Quality-Control routine. 

Unequalled in the industry for scientific thor- 
oughness, this continuous check-up of every me- 
chanical and physical characteristic rules out 
“doubtful” screws - screws that look all right, 
but some of which fail to work right. Tests and 
inspections cover Chemical Analysis; Tensile 
and Torsional Strength; Ductility; Shock Resist- 
ance under Torsion and Shear; Hardness; Head 
and Socket Size; Thread Fit. 

Specify Parker-Kalon Socket Screws next time 
you order ... they cost no more. Parker-Kalon 


\ Corp., 208 Varick St., New York 14, N. Y. 
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parKER KALON 
SOCKET SCREWS 


A \ product of PARKER-KALON... Spediaiats3 in Fastening Devices 








PIPE PLUGS CAP SCREWS STRIPPER BOLTS SET SCREWS 
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Is there an Idea for your New Products in this 





War-time Use of National Vulcanized Fibre? 


National Vulcanized Fibre, because of its 
remarkable combination of properties— 
resilience, formability, lightness in weight 
and exceptional strength—was found to be 
exactly the right material for this structural 
member of the bullet-sealing fuel tank of 
the B-29 Super-Fortress. Its superior re- 
siliency and shock-absorbing qualities 
protect the tanks from the sudden and great 
impacts of landing. The same properties 
that make National Vulcanized Fibre the 





best material for this and thousands of 
other war-time applications make it equal- 
ly practical for countless peace-time uses. 
National Vulcanized Fibre may be the 
means of developing new, profitable prod- 
ucts for you—of enabling you to get the 
lead on your post-war competition. 
* e o 

National engineers are available today 
to assist you in your current design and 
research work. Write, phone or wire us. 


Electrical Applications —National Vulcanized Fibre, in com- 
bination with its exceptional physical and mechanical prop- 
erties, has high dielectric strength which makes it the one 


best material for numberless electrical and electronic uses. 


NATIONAL VULCANIZED FIBRE C 


Wilmington, Delaware 


Offices in Principal Cities 








~ Chromel helped you plan Tomorrow’s Home 


38 YEARS AGO 


For your home of tomorrow, you likely are planning to use electric heat wherever it 
is practical. You and your customers have learned to like electric 
heat, because you have learned it is dependable. This is so, because of the 
discovery of Chromel heating units, back in 1906. Chromel 
elements last a long, long time. They last so long, that when they at 
last wear out, it merely reminds you of how extremely durable Chromel 


is... . For full technical data on Chromel, ask for our Catalog-M. 


RESISTIVITY @ 68°F 


Chromel-A 
Chromel-C 
Chromel-D 
Copel 


WIRE 
(C.M. Ft.) 


650 Ohms 
675 Ohms 
600 Ohms 
294 Ohms 


RIBBON 
(Sq. M. Ft.) 


510 Ohms 
530 Ohms 
471 Ohms 
231 Ohms 
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HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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CHALLENGE 
TO YOUR 


ENGINEERING | 


VISION 


MORAINE 


POROUS METAL 


(COMMONLY KNOWN AS POREX) 


In Moraine Porous Metal, designers 
and engineers have an outstanding new 
material to work with ...a material 
that stimulates the imagination with its 
wide range of applications. Wherever 


product performance can be improved 
through filtration, separation, diffusion 
or flow control of fluids, air or gases, 
Moraine Porous Metal brings new effi- 
ciency to the job. 


THESE EXAMPLES SHOULD GIVE YOU A LEAD 


Diesel Engines: A small Moraine Porous 
Metal element, fabricated as a cone and 
bonded to a metal washer, filters the fuel oil 
as it enters the injector nozzle—safeguards 
fine orifices against clogging. Refrigeration 
Equipment: Moraine Porous Metal elements 
separate oil from the refrigerant, and protect 
control valves, expansion valves and com- 
pressor by removing harmful substances. 
Pneumatic Tools: To safeguard fine orifices 
in pneumatic tools, Moraine Porous Metal 


elements filter out harmful dirt. Lubricated 
Products of All Types: Wherever precision 
parts or polished surfaces must be safe- 
guarded against dirt from lubricating oil, 
Moraine Porous Metal filters provide effec- 
tive protection. Explosion-Resistant Electric 
Motors: Where motors must operate in an 
explosive atmosphere, Moraine Porous Metal 
vents serve as flame arrestors, permitting the 
motors to “breathe,” yet preventing ignition 
of the combustible mixture outside them. 


BUY AN EXTRA BOND THIS WEEK 


MORAINE PRODUCTS Division of GENERAL MOTORS 
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The hermetically sealed transformer 
illustrated functions properly under the 
most adverse conditions. Stupakoff metal- 
glass terminals, soldered, welded or brazed 
to the container, protect against humidity, 
fungi and other elemental hazards. Ideal 
working conditions are sealed in—detri- 
mental conditions are sealed out. 

Stupakoff metal-to-glass sealed termi- 
nals are made possible by the metal, Kovar 
—a cobalt, nickel iron alloy which forms a 
chemical bond with glass through a heating 
process, in which the oxide of Kovar is 
dissolved into the glass. Kovar matches 
the expansion of thermal shock resistant 


oie STUPAKOFF 
RM LL 


glass and forms a permanently vacuum and 


pressure tight seal. 


Stupakoff manufactures Kovar-glass termi- 


nals with single or multiple, solid or hollow 


electrodes. For those equipped to do their own 


glass working, Kovar is 
supplied as sheet, rod, 
wire, or tubing; or fab- 
ricated into cups, eye- 
lets or special shapes. 

Write Stupakoff 
today for assistance in 
engineering Kovar- 
glass terminals to 
your product. 


DO MORE THAN BEFORE—BUY EXTRA WAR BONDS 


KOVAR-Glass 


Seals for 


ELECTRONIC TUBES 
TRANSFORMERS 
RESISTORS 
CAPACITORS 
CONDENSERS 
VIBRATORS 
SWITCHES 
RELAYS 
INSTRUMENTS 
GAUGES 
METERS 
RECEIVERS 
TRANSMITTERS 


* TRADE MARK 337962 REGISTERED IN U. S. PATENT OFFICE 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 


“FOR GREAT 
ACHIEVEMENT” 
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BUY EXTRA 
WAR BONDS 


Witney ie 
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TUBE FORM 
















1. End Extensions— Provide clearance between the metal 


members for free movement in shear. 
















End Shape— Throws flexing action away from the metal 
parts into the rubber body, preventing stress concentra- 
tion at the edge of the bond. 


3. Rubber-to-Metal Bond—Lord Methods produce a high 
ratio of bond strength to working stress, resulting in a 
large factor of safety. 


4. Rubber Compounds— Developed particularly for shear 
type mountings and may be changed in properties to suit 
a wide range of conditions. 


5. Center Sleeve— Dimensions may be changed to meet 
any unique installation conditions. 


6. Sound — Use of Lord mountings eliminates noise normal- 
ly transmitted through solid metallic paths. 


7. Satety— Metal washers, installed as shown, limit move- 
ment under ordinary overload or shock. If excessive over- 
loads cause the rubber to fail, the suspended member will 

not be released without breaking one of the metal parts. 


OR more than twenty years Lord’s business has been the 
isolation and control of vibration. Lord has lifted the 
methods of attack on the destructive forces of vibration to 
a ae developed science. When Lord engineers make a 
study of your plant or your product, there’s no guesswork 
about their recommendations. 


Lord's Bonded Rubber Shear Type Mountings embody 
many exclusive patented features available only in Lord 
Mountings. Typical methods of installation and design fea- 
tures are shown above. Lord’s special bonding process in- 
sures a bond between rubber and metal that is as strong or 
stronger than the rubber itself. The contour of the rubber 
element is designed to throw flexing action away from the 
metal parts into the rubber body, preventing concentration 


get ROPER as, 




















“, it TAKES BONDED RUBBER Zee Sear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


~ 
~ =; 


SHEAR TYPE 


Gouded Kubler 
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1. End Extensions — Provide clearance between center 
metal member and rubber Snubbing Shoulders for free 
movement in shear. 


2. Snubbing Shoulders— Arrest shock movement and sup- 
ply a cushioned stop on contact with metal washers. 







3. End Shape —Throws flexing action away from metal parts 
into the rubber body, preventing stress concentration at 
the bond. 


4. Rubber-to-Metal Bond—Lord Methods produce a high 
ratio of bond strength to working stress, resulting in an 
ample factor of safety. 


5S. Rubber Compounds— Developed particularly for shear 
type mountings may, be changed in thickness of body and 
in properties to suit a wide range of conditions. 


6. Sound— Use of Lord mountings eliminates noise normal- 
ly transmitted through solid metallic paths. 
























7. Safety— Metal washers, installed as shown, make up an 
inter-locking system of metal parts, which limit and cush- 
ion excessive movement under conditions of overload 
or shock. 


of stress at the edge of the bond. Countless formulae de- 
veloped through years of experience and scientific control 
of compounding methods enable Lord to produce a rubber 
body with the exact degree of stiffness and other qualities 
sented for the job the mounting is required to perform. 
Lord’s bonding process leaves the rubber body in a natural 
state of rest, with no “built-in” stresses of tension, compres- 
sion or torque, to detract from its full potential in combat- 
ting the forces of vibration over a long service life. 


If you have a vibration problem, or a mechanical design 
pene involving the use of functional rubber, it may best 
e solved by means of rubber-bonded-to-metal. Call in a 
Lord Vibration Engineer, or write for literature on the 
subject. There is no obligation, 






Originators of Shear Type Bonded Rubber Mountings 


































Could be 


ALMOST ANYTHING 


ANYTHING DRAWN, TYPED, PRINTED, OR PHOTO- 
GRAPHED ON TRANSLUCENT MATERIAL CAN BE 
REPRODUCED IN SECONDS WITH OZALID 


ver MAY HAVE wondered, if you 
haven’t a drafting room, just how 
you could use Ozalid ... and whether or 
not it would pay. 

Right now, you can make exact repro- 
ductions—not negatives, direct from re- 
ports, forms, and letters you receive. 


More often, of course, you will be re- 
producing your own records, financial 


At the Prudential Insurance Com- 
pany, Newark, New Jersey, applica- 
tions for industrial insurance are repro- 
duced with Ozalid. The originals are kept 
on file and Ozalid prints are attached to 
the policies. Prudential changed their 
form, adopting a translucent sheet with 
printing on only one side, so that they 
could utilize OZALID. 


LEARN MORE ABOUT USING OZALID 
---AND SEE ALL THE OZALID PRINTS 


statements, sales bulletins, and instruc- 
tion manuals. 


Besides, you are bound to think of 
individualized applications— unique 
ways in which you can use Ozalid’s black, 
blue, red, and sepia line prints . . . also 
Ozalid foils, and the NEW DRYPHOTO 
papers which give you beautiful repro- 
ductions, complete with half-tone detail, 


At Alpha Music, New York City, 
music arrangements, drawn in ink, are re- 
produced with Ozalid. Performers on such 
radio programs as Coca-Cola’s “Pause 
That Refreshes,” Evening in Paris’s 
“Here’s to Romance,” or any of the CBS 
shows from New York, are reading from 
easy-to-follow Ozalid Prints. Ozalid Dry 
Photos are also made. 


OZALID 


from photographic film positives or per- 
spective drawings. 


You'll appreciate this versatility . . . 
which is found only with Ozalid. Also the 
convenience of being able to make these 
prints in seconds— whenever you want 
them, with an economical Ozalid ma- 
chine designed for your production re- 
quirements. 


At Pratt Institute, Brooklyn, New 
York, student records are kept on trans- 
lucent paper and reproduced with Ozalid 
—whenever the need arises. Grades are 
added periodically to the master copy, 
averages and credits are computed, and 
the student receives an Ozalid print 
showing his latest standing. Retyping 
errors are eliminated. 


WRITE FOR “SIMPLIFIED 
PRINTMAKING” TODAY 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION + JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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ELECTRICAL CONTACT RIVETS 
* In a Wide Choice of 
Materials, Styles and Sizes 
* 


Most electrical contacts are in the form of rivets. To 
enable contact users to select contact rivets quickly 
and conveniently, ingenious tables are used in the 
booklet, ‘Fansteel Electrical Contacts—An Engineer's 
Handbook.” Nearly 3000 standard styles and sizes 
of solid and composite rivets are listed, available in 
a wide variety of contact materials. Other pages list 
screws, disks, segments and special shapes. Hundreds 
of busy engineers, production men and purchasing 
agents keep this book handy. 


Making it easy to select electrical contacts is only one 
of the many Fansteel services with which you should 
become familiar. Other valuable services include 
technical assistance, laboratory testing, special 
development work. Write for the booklet, ‘“Fansteel 
Electrical Contacts—An Engineer's Handbook,” or 
better still, ask the Fansteel man in your vicinity to 
drop in with a copy. 
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Metallurgical Corporation 


NORTH CHICAGO +. ILLINOIS * § 
BRANCH OFFICES IN PRINCIPAL CITIES 
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In the General Cable Research Laboratory at Bayonne 
one soon becomes conscious that this unit is not just 
a laboratory but an institution on which the technical 
advance of an industry largely depends. At what speed 
rate can continuous annealing of copper be accom- 
plished? How control materials for more perfect surface 
finish? What refinement of raw material and process 
specifications for specific use-applications? General 
Cable scientists delve deeply that the end product may 
be still more serviceable, of still greater uniformity, 
PO se and of no greater cost. 


annealed hard drawn 


wire—X1500 


pes ae GENERAL CABLE 


Hot Rolled Rod— 


x00 CORPORATION 


Elongation of grains 
in longitudinal section 
of wire—X1500 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 










STRUTHERS-DUNN 


INC. 












LAYS 


Each available in 
countless coil combinations 





1321 ARCH STREET, PHILADELPHIA 7, PA. 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE ¢ BOSTON ¢ BUFFALO e CHICAGO « CINCINNATI ¢ CLEVELAND 
DALLAS ¢ DENVER ¢ DETROIT ¢ HARTFORD © INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL 
NEW YORK ¢ PITTSBURGH ¢ ST. LOUIS © SAN FRANCISCO ¢ SEATTLE «© SYRACUSE « TORONTO ¢ WASHINGTON 
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Of course, it isn't technically a plastic, but it is so near to it that we use C 1 t h B pe 
the term to emphasize its use possibilities. Through various chemical oY 


A cloth bound book is bound fo be 


treatments we build into or upon a cloth structure the characteristics of nept-+ bind your 
"CATALOG — SALES MANUAL —~ 


a plastic joined with the flexibility, strength and fabricating possi- INSTRUCTION BOOK, ETC. 
Ras ; f in HOLLISTON Book Cloth — dur- 
bilities of cloth. Any kind of cloth from a fine cambric to burlap. able, impressive, hard-to-soil, easy- 
to-clean. 


Write for samples. 


Think of these materials as ‘flexible plastics” in helping to solve your post war 
Consult your printer. 


material problems. Do not confuse these and other Holliston processes with or- 


dinary cloth finishing. We prepare cloth with special characteristics to serve 


SPECIAL FINISH 


HOLLISTON special finish cloths meet 
: ‘special needs — : 
Consult our Research Department. TRACING CLOTH “PHOTO 


The HOLLISTON MILLS, Inc. 


ChOTrH —— 8OOK CLOTH —-. 
Processors of Cloth for Special Purposes 


NORWOOD, MASSACHUSETTS 


Scles Agents in Principal Cities 


special needs — functional or decorative. 
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How to catch a KILLER... 


day after tomorrow, at exactly 2120 hours 


When an enemy raider is located hundreds of miles 
away, a course is laid to intercept it at a certain time, 
at a definite point on the map. Then having once 
spotted the enemy, Navy navigators keep a ‘‘running 
fix’’ on him. At the same time, they fix their own po- 
sition... in relation to his . . . by allowing for wind 
ind drift, and by counting every turn of their ship's pro- 
pellers, as the turns are recorded by revolution-counting 
levices geared to the propeller-shafts. 

These counting devices are mounted both in the 
vheelhouse, and on the engine-room gauge boards. 
ind they are part of the equipment of every Naval and 
1erchant ship . . . because they supply the basic data 


in the dead-reckoning of a ship’s position by showing 
the number of shaft-revolutions made (which means 
distance travelled) in any given length of time. Many 
of these devices are made here, in The Counting House 
of Industry . .. made with the knowledge that on their 
accuracy lives, battles, and cargoes may well depend. 


Whe Coustting Vrovuse 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 
In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (new address on request) 


%* The Armed Forces Count on You to BUY BONDS! * 
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100 Pages of 
Technical Information 





Data Book about the more Common and 
Useful Wrought Copper Alloys 


If you are a product designer...if you 


specify or purchase brass and copper, FOR EACH ALLOY THIS BOOK GIVES 


you should have this informative ' 
The name most commonly used 


manual. It can help you select more (with other names sometimes applied) 


quickly, and secure more easily, any of The nominal composition 


. . Physical properties* 
the commercially important wrought iP iaitiit Si 


Mechanical and Working Properties 


copper alloys. For a complimentary 
copy of “Commercially Important 
a 9 “ *Such as tensile strength, elongation, hardness 
W rought Copper Alloys, “ write today —given for a pane — of tempers to 
. demonstrate the range 0 properties. 
on your letterhead to our Dept. EM-2. 


Typical Uses 





CHASE BRASS & COPPER CO. 


— Incorporated — r 
Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY f CINCINNATI INDIANAPOLIS T MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA T CLEVELAND KANSAS CITY, MO. T NEWARK PITTSBURGH SEATTLE 
BALTIMORE DETROIT tOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 
BOSTON HOUSTON MILWAUKEE NEW YORK ROCHESTER fF WASHINGTON f 
CHICAGO 





t Indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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Two related, yet strikingly different G-E 
special motor designs are now helping to 
extend the range of wind-tunnel research: 


To deliver 600-mph wind for a tunnel of exception- 
al size, G.E. developed a propeller drive incorporat- 
ing two 15,000-hp wound-rotor motors (327 rpm). 
This drive provides 800 steps of speed, and can 
hold each speed constant within 44 of 1 per cent 
despite load changes. This drive also makes possible 
the recovery of power which is usually lost when 
wound-rotor motors are operating at reduced speeds. 
This power is returned to the line. 


Second, several electric propeller motors have 
been developed for use as “engines” on model planes 
in wind-tunnel research. One of these is a water- 
cooled motor which develops 35 hp at 18,000 rpm. 
It has an outside diameter of only 4 inches and is 
just 10 inches long. Its weight, 25 pounds, is ap- 
proximately 4 per cent of the weight of an 1800- 
rpm, 35-hp electric motor of conventional design. 
Among other G-E motors for this service is one 
rated 200 hp (5000 rpm) and weighing but 525 


for “Hurricane Times 


000-HP WIND-TUNNEL 
-DRIVE SYSTEM — one of 
at drives engineered by 
Photo courtesy of Na- 
‘Advisory Committee on 
pn, Ames Aeronautical 
‘ ery: Moffett Field. 





ELECTRIC PROPEL- 
RIVE MOTOR-—diameter 
eight 25 lb 


ab” 


pounds; another (200 hp) operates at 20,000 rpm! 


No matter how your motor problem differs from 
these, the same experience which created these 
““firsts’’ in special motors is on tap, should your job 
require it. If one of General Electric’s standard 
motors cannot be adapted to your particular task, 
our motor engineering service will work with you in 
developing a new drive to solve your problem. War 
needs come first, but our broad facilities may permit 
us to work on your job sooner than you think. Before 
you apply a motor to any new machine—check 
with your local G-E representative. General Elec- 
tric Company, Schenectady 5, New York. 


Buy all the BONDS you can 
—and keep all you buy 
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DOUBLE COIL 


NE EN te) 
Bean C ua 


Designed and produced by George K. Garrett Company, this Double 
Coil Spring Lock Washer has the reactive spring pressure of a fine 
lock washer PLUS many times the resistance to shock; vibration and 
severe service. The DOUBLE COIL does the trick! 


These new Double Coil Diamond G’s are manufactured under the 
same rigid supervision and ‘Controlled Tension” principles that put 


Diamond G Products in a quality class by themselves. 


Samples and descriptive literature will be mailed promptly on 


request. Our Scles Engineer will call at your convenience. 


GEORGE K. GARRETT CO. 


1421 CHESTNUT ST., PHILADELPHIA 2, PA. 


DIAMOND <> PRO 


The extensive Diamond G Line 
includes Spring and Flat 
Washers, Stampings, Springs, 

oo rrr Clamps, and kindred 
yt tal- tse 
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. Mall 
Size 0 
A. C. Horsepower Ratings 


Volts: 110 220 


Single phase: l 1} 
Polyphase: 13 2 


—. 


— 


‘olts 115 


Sing]. Pole: 1 
Double Pole: 1 


D. C. Horsepower Ratings 





28 different ratings of 
interchangeable heaters. 
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“LOAD LIMIT” 


Across-the-line type 


START HERE for dependable operation of your machines and 
trustworthy protection of motors! This compact design packs 
all the safeguards that hard-driven power units meed now. 
Thermal overload protection for poly phase motors up to 2 H. P., 
440 V., A.C., or 14%2H. P., 230 V., D.C. For single phase to 
1% H. P., same voltages. Interchangeable heaters from 0.24 
Amps. to 12.5 Amps. provide 28 different ratings without spe- 
cial fusing. . . Silver-plated switch contacts with knife action. 
Full floating, self-aligning movable contacts, spring - reinforced. 
Thermal protection by bi- metallic action. Trip-free mechanism; 
smooth, positive action; Bakelite base. Ask for Catalog 9-M, 
with engineering recommendations for your special control 
problems. 


INDUSTRIAL CONTROL DIVISION 
ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN. 
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Detail Drawing of the 
Steel and Silver Plug 


oR vom 


* 


Old Type Plug 
Presteel Plug 





A Unique Silver and Steel 
Stamping Assembly 


An outstanding Presteel achievement has was saved. The old type plug, shown on the J) 
been the development of drawn steel piston _left above, weighed 1.28 oz. as compared ‘ 
pin plugs to replace plugs machined from __ with .91 oz. for the drawn plug, shown onff 
solid aluminum rod. These plugs are used the right, yet the new plugs have superior) 
in the ends of the piston pins of aircraft wearing qualities. Thin silver discs are in-f 
engines. As there are two plugs in each duction brazed to the heads of plugs. For 
cylinder and replacements are fairly frequent, further details of this unique assembly, 
a considerable tonnage of critical aluminum _ write to: 


Pa 


Po, ; 
r V/s 


ORCESTER PRESSED STEEL CO. 


601 Barber Avenue, Worcester 6, Mass. 
ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
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THIS 56 PAGE 
INFORMATIVE BOOKLET 


RMS Meta ta that: 
in insulating varnish, 
CMe Lolo) (tae eth 
an informative and 
worthwhile approach 
to their insulation 
problems. A valuable, 
Teh Me te 


ARK. N } 
Pou TAL 
Pert) Sh ae is 
fe 
DOLPH 
Te) ie 


Rye 


@” Product Information © History of Insulating Varnish 
@” Reference Tables © illustrations 


@” Production Control © Complete Index 


| Research SEND FOR YOUR FREE COPY TO-DAY 
wo Testing Procedure Just pin the coupon to your Company letterhead and 


return it to us 


of ® Application Methods * 


wo Solvent Chart Address 


City 


JOHN C. DOLPH COMPANY 
Insulating Varnish Specialists 


168C Emmet Street, Newark, New Jersey 
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Small, rugged motor designed for 
fan service. Recommended for hair 


dryers, air circulators and similar 
applications. 


An outstanding fan motor design 
from both appearance standpoint 
and mechanical detail. 


Heavy-duty universal motor 
with in-built spur gear reduc- 
tion. 





Universal motor with shaft 
carried on double row ball 
bearings; developed for use as 
a high-speed grinder. 







This 
motor is 
pettiouiasy 
well suited for 
industrial vacuum 
cleaners, agitators, 
sirens. colloid mills 

and similar applications. 










A thoroughly dependable motor is the first step 







in meeting the high standards of performance 





that will be demanded of tomorrow’s products. 


Backed by 30 years’ experience and used suc- 
THOROUGH 
ENGINEERING... 
is the basic factor be- 
hind the successful 
operation of the spe- 


cial application mo- 
tors shown here and many others we have 3 


THE LAMB ELECTRIC COMPANY designed. and built for all types of equip- 
KENT, OHIO — 


cessfully in over three thousand special applica- A 
a 


nent Sobinactinlt Ai 


tions, Lamb Electric motors may provide the 


answer to your motor problems. 








onmeRLY SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 
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THIS SENTRY 
PREVENTS DANGEROUS 
MOTOR OVERHEATING 
AND BURNOUTS 







If you want to be assured of full motor life from 
your motors, specify Built-in Klixon Protectors... 
the silent sentries that guard against motor over- 
heating and possible burnouts, yet never interfere with 
the maximum safe operating capacity of the motors. 
Built into the motor by the motor manufacturer, Klixon 
5 Protectors provide accurate overheat protection. When the 
motor becomes overheated and dangerously hot, the 

ee Protector snaps the power “‘off’’. Then when the motor 
cools to a safe operating temperature, it snaps the power 

“on” again, either by manual or automatic reset 

vit depending on the type of protector you specify. 

ke Klixon protection is good for the life of the motor. The 
actuating disc outlasts the life of the motor...starting and 

& stopping the motor year after year whenever it becomes 

‘ overheated. Stop production delays, motor repairs and 


t 
& OS replacements caused by motor burnouts. 
- / 
































Specify Klixon Protectors with every motor 


/ “\ on you buy. They are available with A. C. 
motors all sizes; D. C. motors up to 30 volts. 


GRo<o)\\ MOTOR PROTECTORS 





SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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PROTECTION IS HERE...DOW CORNING 993 










Designers and manufacturers of electric motors and othe@” 
electrical equipment can now provide better protection against ‘ 
overloads and higher temperatures by the use of the new #993 High 
Temperature Insulating Varnish — another Dow Corning Silicone 
product. Decreased size and weight of electrical equipment is pos- 


OTHER IMC PRODUCTS 


Vartex Varnished Cloth and Tapes—Varslot Combi- 


sible if design limitations are based on insulating temperatures. nation Slot Insulation—Varnished Silk and Paper— 
Dow Corning #993 Silicone Insulating Varnish is a natural Fiberglas Electrical Insulation—Manning Insulating 
complement to Fiberglas, mica, and asbestos for high temperature Papers and Press Boards—Pedigree Varnishes — 


Diefiex Varnished Tubings and Saturated Sleevings of 
Cotton and Fiberglas—National Hard Fibre and Fish- 


Le 2 _ : paper—Phenolite Bakelite—Adhesive Tapes—Asbes- 
In addition to the Dow Corning #993 Silicone Insulating tos Woven Tapes and Sleevings—Cotton Tapes, Web- 


Varnish we can supply Vartex Silicone Treated Fiberglas and bing, and Sleevings—and other insulating materials. 
Macallen Mica Products. 


Please write for latest technical data on Silicones. 


protection. It is inorganic in nature. It is the high temperature im- 
pregnating varnish that industry has been seeking. 


ECTRi 


wa 


/ WHEN IN NEED CALL FOR THE IMC ENGINEER 


as vain 





INSULATION MANUFACTURERS CORPORATION 


% CHICAGO 66 565 West Washington Blvd. | adh niet raaahangaaa 


Representatives in i 
’ %& CLEVELAND 14 1005 Leader Building eke enemas 
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—ZINC ALLOY DIE CASTINGS 
CAN TAKE A “MAN-SIZED” LOAD 


This simple test of a pair of zinc alloy die cast brackets 
(see close-up) was made to dramatize tensile strength. 
There was no need for the gentleman’s tense expression— 
the zinc alloy die cast brackets easily sustained his weight 
without deformation. You may never have a part with 

_equivalent demands for tensile strength, but this test 
graphically illustrates the physical characteristics of zinc 
alloy die castings. 

Tensile strength is just one of the physical properties 
of the zinc die casting alloys which is not equaled by 
either of the other commonly used die casting metals. 
Zinc alloy die castings are also superior in impact and 


compressive strength, ductility and hardness. 





37,000 
LB/SQ. IN. 





These strength characteristics, coupled with speed of 
production, clean-cut appearance and low cost, have 
made die castings of zinc alloy the most widely used. 
Every die casting company is equipped to make zinc alloy 
die castings, and will be glad to discuss these advantages 
with you—or write to The New Jersey Zinc Company, 


160 Front Street, New York 7, New York. 


FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (uniform auairy) ZINC 
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Extraneous Designing 


Goes Into An Eclipse 


A leading industrial designer made what was at once a prediction 
and a confession, the other day, when he prophesied that “the day 
of the gadget in product designing is well-nigh done with.” 


His conscience was relieved when he conceded that he, along 
with many others, had indulged somewhat in the wizardry of 
gadget designing, urged on by the sales staff of manufacturer 
clients to give their products more consumer appeal to enable 
them to more successfully meet the competition encountered. 


And he predicted, too, that manufacturers, engineers and de- 
signers would incline away from extraneous design in postwar 
product development; that they would put great emphasis upon 
the utilization of new and improved materials, parts and processes 
which have been developed in the crucible of war production; that 
they would engineer greater performance and more enduring satis- 
faction into their products; that appearance design would continue 
to be of prime importance, especially for consumer products, but 
that it would not get the disproportionate attention that had been 
given it in the prewar days by too many manufacturers. 


The thought was that emphasis, too often, had been placed upon 
appearance for sales appeal and that the pendulum will inevitably 
swing more to engineering values in product design in the postwar 
period, Extraneous designing had its biggest play in the prewar 
years but, as industry girded for war, less and less time and mate- 
rials were available for indulgences. Also the consumer demand 
was sustained and no artificial stimulation was required. 


The break caused by wartime production has given all product 
designers and manufacturing engineers an opportunity to appraise 
the design trends of the past for the values that were inherent in 
them. It will be a wise product maker who will retain basic ad- 
vances in appearance design but who will attach due significance 
to engineering improvements in his postwar designs.. He will 
exploit to the full the technological progress that has been made 
in the components that can make an old product new and a good 
product better, thus holding leadership or attaining it. 
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C. R. UNDERHILL 


Consulting Engineer 


, \HERE are a great many types of relays, with 
or without electrical contacts, which change the 
course of physical events without supplying en- 

ergy to the phenomena controlled. Only those relays 

controlling electrical phenomena are discussed herein. 

A relay has been defined as an intermediary element 
between some actuating impulse and the control of an 
electric circuit carrying electrical energy to be variously 
applied. In a broad sense, a relay is a switch operated 
by other than direct manual means which may or may 
not be of an electrical nature. Thus there are thermal 
relays as well as electromagnetic relays. As defined by 

AIEE Standards, a relay is a device by means of which 

contacts in one circuit are operated by a change in con- 

ditions in the same circuit or in one or more associated 
circuits. 


GENERAL TYPES AND USES OF RELAYS 


HE INNUMERABLE applications for relays of 

various types, brought forth by the rapid advances 
in electronics, communications, aircraft, etc., have made 
it virtually impossible for any one relay manufacturer 
to make more than a relatively few of the numerous 
types. For the same reasons, only general character- 
istics of relays can be discussed here. 

Electromagnetic relays are used in a very substantial 
number of electrically operated products where they 
perform myriads of operations. They range from super- 
sensitive relays operated by energy from thermocouples, 
photoelectric cells, and other generators of minute 
power, to magnetic switches and large contactors used 











WITCHING element of metal-enclosed 
hydrogen arc-quenched, explosion-proof, 
plunger-type relay. Rating under compressed 
hydrogen with 345 in. gap, 100 amp. at 250 
volts, d-c. (1.4 amp. in air). 


Intelligent Relay Specification|! 


F YOU would design successfully, 
pmol relays into products of 
which they become integral parts with 
an appreciation of the functions they 
are to perform and the operating condi- 
tions which will prevail. The author 
gives relay types, sizes, functions and 

application possibilities. 


for the control of considerable power, and to a vast 
number of automatic devices. By means of such and 
other relays it is possible to control a large contactor 
through the initial energy of light falling upon a photo- 
electric cell, for example. 

Electromagnetic relays respond to changes in mag- 
nitude or direction of electric currents. Polarized re- 
lays may or may not be'sensitive. In one type the 
armature is normally midway between the two pole 
pieces so that the action of the relay is quite similar to 
that.of a galvanometer; in another type one or more 
pairs of contacts are normally closed. 

Time intervals of response and release of relays may 
be varied by combinations of resistance, inductance 
and capacitance; by pneumatic and mechanical means; 
and by transformer and motor action, the watthour- 
meter type of relay being an example of the latter. It 
is possible for a group of properly selected and adjusted 
relays to automatically control* cycles of operations 
of almost any type of automatic machine through the 





*See also “Multi-Circuit Relays Concentrate Low-Power 
Control,” January, 1943, Electrical Manufacturing. 


ELAY, with or without magnetic shield- 
ing cover, used for ordinary service and 
also for extremely high speed operation (0.005 
sec.) or for marginal operation. 
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Determines Product Performance 





use of auxiliary solenoids and other forms of electro- 
magnets. 

Power electroprotective relays generally trip circuit 
breakers. Functional classifications include power- 
directional, polarity-directional, phase rotation, current 
(over and under), voltage (over and under), power 
(over and under), temperature, open-phase, and dif- 
ferential relays. Some qualifying terms are notching, 
inverse-time, definite-time, and instantaneous, the latter 
term indicating that no delayed action is intended. 


.* 





IIS small and lightweight relay for air- 
craft service is unaffected by extremes in 
vibration, 


temperature, and humidity. 


Selective action may be obtained by delaying the time 
of tripping. Self-restoring relays are used in various 
manners as well as in connection with circuit breakers. 
D’Arsonval type relays are extensively used in the latter 
connection. 

The useful life expectancy of a relay is not measured 
directly in years but by usage, that is, the number of 
times it operates under given conditions. Some of the 
simpler forms of relays are those found in such devices 
as pin-ball machines for which their construction is ade- 
quate. The next step upward is found in small relays 
of slightly better construction. Then there is the tele- 
phone-type of relay which also is small but of very 
high grade. One of the latter types is known to have 
performed more than 29 million operations without 
failure which, however, is not.uncommon in industrial 
control relays of the machine-tool types. 

Sensitive relays are high grade and very well con- 
structed but do not require the ruggedness of the larger 
and more powerful industrial type. In general, the 
larger the electromagnet, the greater the contact pres- 
sure, the longer the stroke, and the greater the fre- 


IGH capacity (25 amperes at 30 volts) hermetically 
sealed pressurized relay (A) which is impervious to 


altitude, humidity, fungus, etc. 
Weight approximately 5 oz. 
Plunger is pulled downward 


of terminals. 


floating-plunger relay (B). 


2 in. x 1% in., exclusive 
Mercury 


when coil is energized to bring mercury pools together. 
Mercury splash is eliminated. Arc is broken -over a 


hard ceramic material which eliminates powdering. 





























AMPERITE 
DELAY 
RELAY 


ELEPHONE relay (A) used in line circuits for 


both PBX and multiple switchboards. 


High effi- 


ciency is obtained by combining the armature and the 


traveling contact spring into one element. 
static (1 to 70 sec.) delay relay. 
Contact, 115 volts, 6 amp., a-c or d-c. 


volts, 0.35 amp. 


quency of operations, the more ruggedly constructed 
must be a relay, magnetic switch or contactor. Sim- 
plicity counts much in this respect. 

Industrial control relays operate magnetic switches 
or contactors in automatic motor starters and auto- 
matic motor control in current-limit, counter-emf, time- 
acceleration and time-current control, and for plugging 
relays used in motor reversal. They are operated by 
opening and closing the circuit to the operating coil or 
coils through some pilot device, as another relay, a push 
button, limit switch, thermostat, or other circuit-closing 
and opening device. They are very rugged in con- 
struction and are suitable for energizing switch coils of 
larger contactors and starters, solenoids, clutches and 
transformers within their rating. 

Such control relays are extensively used in machine- 
tool sequence control, common in drilling, tapping, bor- 
ing, milling and grinding operations ; for the control of 
valves in connection with hydraulically operated func- 
tions of machine tools; in refrigeration and air-condi- 
tioning applications; in oil burners, stokers, unit heat- 
ers; as control relays for electric furnaces and other 
kinds of heating loads; and wherever the different ma- 
chine motions or groups of machines have to be oper- 
ated in timed sequence. 


GENERAL COMPONENTS OF RELAYS 


HE CONTACT-ACTUATING members of elec- 
tromagnetic relays are various forms of electro- 
magnets, with hinged or spring-mounted adjustable 
armatures. These members distinguish a relay from 
a switch. Solenoid types usually must be stationary 
and should preferably be mounted in a vertical position 
to eliminate friction and the uses of retractile springs, 
gravity replacing the latter. 
With some exceptions, as in the cases of polarized 
types employing auxiliary temporary or permanent 
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(B) Thermo- 
Ratings: Heater, 6.3 


magnets, the magnetic materials used have high per- 
meability and low remanance, especially in the cases of 
sensitive relays. For example, the field, armature and 
cores may be annealed magnetic iron. Cadmium or 


DESIGNATIONS AND EXAMPLES 
OF CONTACT ARRANGEMENTS 


Normally closed NC Normally open NO 
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common direction of 
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h avy zine plating, and the use of stainless steel and 
iss parts, make for maximum corrosion protection. 
For use on a-c circuits, accurate magnetic contact be- 
yveen armatures and poles equipped with shading rings 
iminate a-c hum, but not after half-wave rectification 

vithout filtering. 

Coils may be either paper-wound or random form- 
vound, the former being suitable for higher voltages 
yut requiring as much as 50 per cent more power in 
some instances because of the lower overall space factor. 
They are generally classified as series and shunt, a-c 
and d-c. Series coils may carry several hundred am- 
peres. Inrush currents as great as 2,000 amperes are 
obtained with storage batteries. 

Because of the large number of applications and the 
various electronic tubes used with them, sensitive relays, 
especially, are largely custom built, the principal varia- 
tions being in coils, the resistance of which may vary 
from thousandths of an ohm to many thousand ohms. 

Multi-wound coils have two windings either in sepa- 
rate sections or wound one over the other. They are 
used for balanced circuit applications, slow operation 
or slow release, or for operation on one or more circuits. 

Contact springs between armatures and the contact 
materials must be under such pressures that good con- 
tacts will be made in closed positions. They must also 
carry their rated currents without any change in adjust- 
ment, They must be plated, in many instances, to resist 
corrosion. 

Telephone relays sometimes have split contact springs 
with two sets of contacts for parallel operation so that 
if one set of contacts should cause trouble the other set 
will hold the circuit closed. It has been shown that a 
relay with one set of contacts that would fail once in 
100 operations would successfully make good contact 


10,000 times when equipped with two sets of contacts. 

Contacts are not always movable. Examples of sta- 
tionary contacts are those bridged by mercury and those 
in electronic tubes where swarms of gaseous ions or 
electrons bridge the gap between contacts. Ordinary 
moving contacts operate in the air at normal atmos- 
pheric pressure, one limitation on the current that may 
be interrupted being ionization of the air. 

Designs of relays depend to a very large extent upon 
whether they are to be stationary or in motion. For 
example, relays used in aircraft, where vibration and 
centrifugal forces tend to close or open their magnet- 
controlled contacts because the armature is free to move 
unless restrained by a spring tension equivalent to con- 
tact pressure, 

Stationary relays are also affected by vibration. In 
some cases their designs further depend upon whether 
they are mounted horizontally or vertically, especially 
where solenoids actuate the contacts and where mercury 
is employed. 


OPERATING CONDITIONS 


OME adverse conditions which relay contacts must 
withstand are high current inrushes, as when tung- 
sten-lamp loads are suddenly connected; surges and 
arcs on inductive circuits; condenser discharges on 
welder circuits ; vibration, heat, etc. 

Relays used in combat equipment must withstand the 
severest kinds of usage. As one relay manufacturer 
expresses it: “Smothered in dust, seared by gun blast, 
shrouded in fog, gripped by stratosphere cold, shaken 
by blasts of bomb and shell—these are daily incidents 
in the life of a relay.” 

Contacts should be separated sufficiently, when open, 

(Continued on p. 172) 


IVE-PRONG precision sensitive relay (A) for air- 
craft and locations where vibration is a problem. 
Operates on inputs from a few milliwatts to 1 watt. 


Sensitive 5-prong precision relay (B) 
for aircraft and other service. 


(without cover) 


14 in. x 1% in. x 2% in. 


high above socket and occupying 2.25 sq. in. of chassis space. 
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HIS stove can be free-standing or built-in by removing the snap-in end panels. It 
has a plate warmer that forms an exhaust hood with concealed “slim-line” fluo- 


rescent top lighting. 
space. 


Oven-broiler is waist high, but there is still some working top 
Handy shelf at rear, and convenient drawer are additional features. 
are at right hand in logical sequence with top units. 


Controls 
All inside corners are rounded. 


Postwar And Long Range 
Planning Of Kitchen Products 


JOHN GORDON RIDEOUT 


Rideout and Payer 


' ' J RITING under the above title is a temptation 


to conjure up more of those fanciful imaginings 

that flow so readily from the air-brush to show 
what a bright new world we can expect as soon as the 
war clouds roll by. Postwarbling is lots of fun; it’s not 
a bit difficult and everybody is doing it. The general 
consumer publications have fallen for it so heavily that 
the public has been in a mood to believe anything. 

So the reaction had to come, and now the Pullman 
club car conversations are to the tune of nothing-will-be- 
different-after-all. Well, I am one who believes that all 
the hue and cry is not entirely amiss, that even if the 
national magazine editors do not know a great deal 
about manufacturing, they do know their public, and 
that they are catering to an obvious interest in this sort 
of thing. This public interest is a definite indication 
of a good healthy desire for new and better merchandise 
after the war. 

So, let us not get too upset about the fantasies of the 
air-brush boys making publicity for themselves. They 
are stirring up a lively interest in new things, and at 
least some of their projects contain germs of ideas which 


94 


TIMULATED by his active partici- 

pation in the designing of prefabri- 
cated houses as well as kitchen products, 
industrial designer Rideout emphasizes 
the need for relating projected designs 
to their possible ultimate inclusion in 
combination kitchen arrangements. Also, 
the author suggests two separate periods 
of after-the-war product development, 

immediate postwar and 194X. 


may sometime be rationalized and put into profitable 
production. 

Here, in this studio, we are engaged upon a two-fold 
program for most of our clients; postwar and 194X. 
Throughout this article I shall make a distinction be- 
tween the two terms: “postwar” meaning the imme- 
diate or interim development covering the period right 
after the war, and “194X” meaning the beginning of 
the long term future program. The first or postwar 
phase consists of getting out the proven models, that 
had been successful before the war, studying them care- 
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fully with a view to making any improvement possible 
without engaging upon a major tooling program or ex- 
tensive technical or research development. It is pri- 
narily a case of face-lifting or, perhaps, face-saving 
night be a more accurate description. The idea is to be 
completely ready, when restrictions are lifted, with prod- 
ucts which have been proven and in use and are known 
to be practical, and yet not exactly the same in appear- 
ince as the last pre-war models. 

The second, or 194X phase of the program, is the one 
which will anticipate the use of the new materials, 
metals, processes and technologies which have been de- 
veloped during the war, as are applicable in any given 
case. The 194X program, therefore, is a long-time 
development, which may go into effect at any time that 
it is ready and fully tested, or perhaps not until a lag 
in sales requires a stimulant or until competition forces 
the issue. We believe this two-fold program makes 
sense because it enables a manufacturer to re-convert 
with a minimum of lost motion. Also it eliminates 
the hazards of rushing a new product onto the market 
without sufficient time for careful development and 
field testing of the product and its component parts. 
Furthermore, the 194X market has so many unknown 
quantities which cannot be analyzed with any degree 
of certainty today, that it seems logical riot to be in too 
much of a hurry. 


THE REPLACEMENT MARKET 


For example, what will Lucy Bride want in her 
194X kitchen? That all depends on what kind of a 
kitchen Lucy has, which in turn depends on what kind 
of a house she has. The kitchen market, as we see it, 
will fall into three rather distinct groups, each of which 
will call for a different handling of appliances if the 
ultimate in appearance, convenience, efficiency and 
utility is to be achieved. 





ESIGNERS must visualize their kitchen 
products as individually efficient units 
which will fit into a combination arrangement 
that anticipates the kitchen-dining room of the 
future in many small homes. 
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JOHN GORDON RIDEOUT 
In the period immediately following removal of 


civilian restrictions, everyone will agree that re- 
placement will be the big market. Here, it seems to 
me, the most important consideration is to reconvert 
as rapidly as possible to insure a minimum period of un- 
employment during the change-over from war to peace. 
It would be ideal, of course, if at the war’s end it were 
possible for all manufacturers to be in a position to offer 
completely developed, new postwar products, field 
tested and ready to merchandise, taking immediate 
advantage of the new materials and technologies learned 
in the war. But, let’s be realistic. New products mean 
new tools. They require long testing in the develop- 
ment department, followed by careful field tests and 
reactions also special sales training. 

Meanwhile, a huge replacement market will be wait- 
ing, and it seems to me the important thing is first to 
anticipate that with products that are proven, how- 
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N OVEN roaster must go diagonally into the average 
oven. Circumstances force the diagonal placing of 





cake and pie tins, two on each shelf, for oven browning. 
So, the designer places the oven door on the corner. See 
oven design illustrated below. 


ever, but let them be different in appearance, so the 
prospect may know he is getting the latest model and 
not just a pre-war left-over. Second, new construction 
and alterations, in which I include the remodeled 
kitchen. In the beginning, new construction will follow 
very much the same pattern that was prevalent before 
the war, and for some time products satisfactory for 
the immediate replacement market, will cover this field 
as well. However, it will be only a short time before 
this second classification will be greatly influenced by 
new thinking. Several forces are at work, and I do 
not believe anyone can predict, at this time, which 
school of thought will eventually predominate. 

Let us just briefly analyze some of these forces, if for 
no other reason than to point out the fallacy of attempt- 
ing, at this time, to predict anything more than general 
trends. We cannot think of the kitchen any longer 
without considering the dining room; they are both 
related parts of the daily preparation and serving of 
food. We have been and are now going through social 
changes which are having a radical effect upon kitchen 
and dining room planning. Twenty years ago only our 
closest friends ventured into our kitchens; it was not 
considered good manners. But today, it is a rare party 
that does not overflow into the kitchen. More and 
more, people who own their own homes also do their 
own work, and this has brought about a metamorphosis 
of the old kitchen table, which is an indication of the 
trend. First it became the breakfast table; then it 
turned into the cramped and uncomfortable breakfast 
nook so prevalent in the Jerry-built houses of ten or 
fifteen years ago; and at the outbreak of the war the 
so-called nook was rapidly expanding into a full fledged 
dining alcove, where guests were often entertained and 
where statistics show the family nearly always eats at 
present. Thus the realization that most women live a 
great part of each day in the kitchen, is creating a very 
real demand for more livable surroundings in that room. 
One school of thought believes that the dining room, as 
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such, will be eliminated almost entirely, in favor of a 
larger kitchen, where the meals will be prepared and 
eaten. There is a great deal to be said for this. Un- 
questionably, the mass market will consist of women 
who do their own work. They will live in small houses 
where space, at so much per cubic foot, is at a premium. 
A dining room, or even a dining alcove off the living 
room, represents waste; waste not only of space which 
otherwise might be used to good advantage, but a waste 
of effort also in the needless steps taken in setting the 


HE OVEN design might look like this, 

the controls being built in at left or right 

of door which should be raised on counter- 
balances. 
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t ble, serving the meal, and clearing off the dishes. It 
a fact that most of the household chores center in the 
tchen, so that it does seem logical to make it a pleasant 
lace to be in, a real part of the home, not just a cold 
lue-white efficient little laboratory, utterly devoid of 
hose esthetic qualities which make for pleasant living 
n the other parts of the house. Let there be space for 
-omfortable living; toom for the baby’s play pen, con- 
eniently at hand, perhaps even a washable rug or two 
mn the floor, a couple of comfortable chairs and a radio. 
Let the lighting be pleasant ; ample on all work surfaces, 
but not glaring down mercilessly from a ceiling fixture, 
so compelling one to work in a shadow. Rooms of this 
character can be achieved in small homes by good plan- 
ning, and it is known that many women would like 
them if they could have them. 

If this type of thinking should become prevalent, it 
is obvious that there would develop a demand for some- 
thing other than white porcelain as a finish. In the 
past, of course, white has proven most satisfactory. We 
all remember the headaches that went with colored 
enamel stoves, refrigerators and cabinets. I am sure 
none of us is anxious for a return of those conditions. 
However, if we are realistic about it, we must admit 
that the white appliances became popular along with 
the all-white “laboratory” kitchen, which was advocated 
by the women’s magazines some twelve years ago, and 
accepted by public and manufacturer alike. Today, the 





women’s magazines seem to be steering away from the 
monotony of the “laboratory” kitchen, toward something 
with more esthetic appeal. The public may again ac- 
cept their ideas, and then white will probably have to 
give way to something else, whether we like it or not. 
After all, white is a peculiar bird in the field of color. It 
really is not a color at all; it’s the absence of color. 
Any one who knows decorating will agree that white is 
fine for an over-all effect, if relieved with bright ac- 
cents of pure color, also it is effective in small areas as 
an accent in itself. In the first group we find the all- 
white colonial cottage, with colored shutters and gay 
flower boxes, while in the second we find white wood- 
work accenting darker walls in the living room, white 
mats and frames for pictures on dark walls, etc. How- 
ever, if you drop a large white object into a well 
balanced color scheme in a room it becomes a jarring 
note. It is like a place in a colored fabric where the 
dye didn’t take! Would you like an all-white porcelain 
radio cabinet in your eighteenth century living room? 
Horrible! 

Therefore, if the trend is to be toward larger, more 
livable kitchens, something better than white will have 
to be found, and it may not be just a return to colored 
enamel. Remember, a little smudge on a white surface 
is an eyesore, but it may go unnoticed for weeks on a 
wood panelled door. My thought is that somewhere 


(Continued on page 188) 
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SEARCHLIGHT FOR SIGNAL 


OUGH enough to stand the 

pounding of heavy waves 
and the shock of big guns fired 
close by, a signaling searchlight 
developed by Westinghouse engi- 
neers is now ready for duty 
aboard Uncle Sam’s warships. 
The searchlight will enable Navy 





vessels to “talk” to other ships, to 
airplanes and to shore patrols. It 
will play its most useful role as a 
stand-in for radio communication 
when such signals might be picked 
up by the enemy or are ineffec- 
tive because of weather conditions. 

The searchlight flashes its 





DUTY ABOARD NAVY SHIPS 





message in code by projecting a 
beam of light through a series of 
Venetian-blind shutters. 

A special heat-resisting glass, 
ten times stronger than plate 
glass, enables the searchlight to 
resist sudden changes in tem- 
perature, it is said. 


































W. C. STEVENS 


Application Engineer, Heating Section 
Westinghouse Electric & Manufacturing Company 


E ARE all familiar with the tremendous part 

that thermostats have played in the development 

of electric appliances and equipment. When 
the war is over, and the story can be told about the 
machines that helped win this war, we will find that 
electric control played as great a part in the develop- 
ment of machines to help us win this war as it did in 
helping to develop the civilian product business. In 
the meantime, the experience that we have gained in 
the use of these thermostats for wartime products will 
be of tremendous help to us in making greater uses of 
these devices on both domestic appliances and indus- 
trial appliances, when their manufacture is resumed. 






Bimetal Thermostats For 
Products Of Tomorrow 


Adaptation of the thermostatic controls now used in tanks, 

battleships and airplanes will be found in the peacetime designs 

of vulcanizers, ironers, relays, cooking devices, sterilizers, 
motors, electronic equipment, etc. 


For instance, ironing machine thermostats and iron- 
ing machine elements, with but slight modification, ar 
today keeping storage batteries warm, so as to give 
them the maximum operating efficiency under all tem 
perature conditions, which is very necessary in imple 
ments of war today. The little flat iron thermostat, 
while experiencing more dust and vibration than it ever 
thought existed, helps keep the tanks rolling along. The 
same thermostat is functioning on auxiliary equipment 
which contributes to the successful operation of our 
battleships. And in the case of airplanes, which must 
stand variations in ambient temperatures from minus 
60F to plus 120F, the thermostats are contributing their 
share to the protection and successful functioning of the 
electrical equipment on the ship. Most of the electronic 
equipment used today requires constant ambient tem- 
peratures to insure the same accuracy in performance 
from day to day. These little thermostats and elements 
are doing this job well on the sea, in the air and on 


Fig. 1 V ARIOUS types of thermostats (A) now available for wartime products and 
will later be available for general use. (B) Typical mounting of 1” disk thermo- 

stat. (C) Six of several mountings of the 114” thermostat. Note the disk is removed 

from the thermostat in upper left hand corner to show the internal heater connected 


in series with the contacts. This is required for certain operating conditions. 
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the land, contributing to the war effort. 

Just as in the case of appliances, we have found on 
these wartime products and we will find on our indus- 
rial equipment, that no one thermostat is a solution 
to all of these problems. Instead, we must carefully 
nalyze the requirements of the particular machine on 
which thermostats will be used and then select the 
proper thermostat. 

Fig. 1A shows some of the various types of thermo- 
stats that we have used successfully on appliances that 
are being used today on wartime products. While this 
shows many of the various mountings and types of 
thermostats, the list is not complete. 

In discussing the various types of thermostats, no 
definite statements will be made regarding the rating. 
This will depend on the type of application. For in- 


HREE types of several mountings (A) 
available for 114” disk thermostats. (B) 
Adjustable and non-adjustable strip-type ther- 
mostat. (C) Slow make-and-break type ther- 
mostat for roasters. Note that specially de- 


Fig. 2 


signed mounting tabs take up most of the shock 

from rough user handling, without distorting 

the body of the thermostat and thus changing 
A the calibration. 
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stance, a thermostat used on a household ironing ma- 
chine will handle 13 amperes, 115 volts, satisfactorily 
and yet on a vulcanizer would handle perhaps only 
5 amperes. The difference is that the ironer is used 
on the average of 2% hours weekly or approximately 
130 hours a year. The vulcanizer might be on the line 
with the thermostat cycling 10 hours a day, 6 days a 
week or an average of 3000 hours a year. Thus the 
vulcanizer application is more than twenty times harder 
on the thermostat and the rating must be reduced 
accordingly. 

In a similar manner an ordinary hand-iron thermo- 
stat may last 7 to 10 years when used in the home. In 
a commercial laundry machine the average life would be 
} 4to8 months. Another example is that of a thermo- 
siat used on a roaster with a maximum operating tem- 
perature of 450F, rated at 12 amperes. The same ther- 
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mostat, with different activity bimetal, used on a water 
tank with maximum operating temperatures of 170F, 
might be rated at 25 amperes. 

Probably the most unusual comparison is that of the 
quick-make and quick-break disk thermostat used on 
portable sterilizers with an average rating of 15 am- 
peres, 115 volts, a-c or d-c for the 1%4-in. size disk. 
The same size disk will also handle 900 amperes, 24 
volts, dc, for 10 operations. 

Obviously the operating conditions vary so that defi- 
nite ratings cannot be given thermostats, such as are 
given magnetic contactors and circuit’ breakers for 
industrial use. 

The disk type thermostat is of particular importance 
to designers of industrial appliances or on applications 
where relatively heavy loads must be handled. It is 


G 





also a factor where the power supply is direct current. 
It does not control the temperature of the device as 
closely as does the slow-make-and-break strip type. 
Fig. 1B shows some typical mountings of 1-in. disk size. 
This type has one movable contact which breaks the cur- 
rent at two points simultaneously. Oscillograph tests 
show that it will break 10 to 12 amperes, 24 volts, d-c, 
at an altitude of 53,000 feet just as easily as at sea 
level. While the exact rating depends on the type of 
duty, on the basis of 1000 operations, it would satisfac- 
torily handle 40 amperes, 110 volts, a-c. 

Fig. 2A shows a similar type of thermostat using a 
1%4-in. disk. This is designed particularly for applica- 
tions that are subject to extreme vibration with the 
contacts open. It differs from the standard disk ther- 
mostat in that even when in the open position, the 
disk is held by three stop screws extending through the 
disk, which tends to prevent the movement of the disk 
when in the open position and thus a change in the 
calibration due to wear on the disk because of vibra- 
tion. The contacts are riveted to the disk and there are 
two contacts breaking the current at two points simul- 
taneously. The rating runs anywhere from 10 to 15 
amperes, 115 volt, a-c, and 15 amperes, 24 volts, d-c, 
depending on the application. 

The thermostat shown in the upper right hand corner 
of Fig. 1C has the disk on the exposed side of the cup so 
that it will extend into a forced air duct system and be 
quickly affected by a change in air temperatures. 

In addition to controlling the temperature of devices, 
these types of thermostats are being used extensively 
as time-delay relays. A typical unit is shown in the 
lower right-hand corner of Fig. 1C. Two of the tremi- 
nals control the internal heater of the thermostat. After 
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this heater is energized there 1s a delay, depending on 
the antount of heat that is put in the heater before the 
thermostat disk opens, thus opening the other two con- 
tacts. Special thermostats may be made for opening as 
many as three circuits, using one common heater circuit. 

Other sizes of the disk-type thermostat that are avail- 
able are the 134-in. and the 2%-in. disks, handling cur- 
rent running from 50 to 150 amperes, 150 volts, a-c, 
depending on the application. 

Typical applications for the disk-type thermostat are 
tire vulcanizers, doctor’s sterilizers, industrial-type flat- 
irons, airplane accessories, motor protection, etc. 

The slow-make-and-break, strip-type thermostat is 
shown in Fig. 2B. It is one of the earliest designs of 
thermostats and comparatively simple. A lot of people 
think it is a simple thermostat to make. The successful 
application of this thermostat depends on the application 
knowledge possessed by the engineer who is specifying 
the contacts and the bimetal of the thermostat. There 
is certainly more to it than, “a couple of contacts, a 
piece of bimetal, and a contact spring.” It is probably 
one of the most sensitive thermostats made. This is 
due in some measure to the fact that the bimetal carries 
the current and the heat is generated in the bimetal. 
The contact spring therefore tends to prevent over- 
and under-shooting of the temperature. While this 
increases the sensitivity of the thermostat, it also in- 
creases the number of times the thermostat operates so 
that you get relatively a shorter life than you would 
on a thermostat that does not operate as often. It has 
no d-c rating. It is available both in adjustable and 
non-adjustable types as shown. 

The standard range for the adjustable type is from 
250F in low to 450F in high and 32F in low to 450F 
in high. A range of 32-450F in an ambient tempera- 
ture of 60F gives a switch feature in the low position 
This termostat is not recommended for applications on 
machines subject to extreme vibration. 

The rating depends on the type of the application. 
On an application like a household ironing machine, 
the thermostat satisfactorily handles 13 amperes, at 
115 volts, a-c. On industrial equipment, the rating runs 
anywhere from 5 to 10 amperes, 115 volts, a-c, and 
7% amperes, 230 volts, a-c. This is on the basis of 
alternating current at frequencies of 40 cycles and 
higher. Due to the fact that 25-cycle current increases 
the amount of arc when the contacts make and break, 
the rating is slightly reduced for this type of power 
supply. 

The thermostat shown in Fig. 2C is also a slow-make- 
















THEORETICALLY PERFECT 
THERMOSTAT 





O 400 800 1600 2400 


B.T. U. OUTPUT 





SOLE PLATE TEMPERATURE IN DEGE 





ALORIMETER test curve showing the 

eficiency of the thermostat pictured in 
Fig. 8. Test run in a flatiron according to 

NEMA standard testing procedure. 


Fig. 4 


and-break type. It differs from the conventional ther- 
mostat shown in Fig, 2B in that the bimetal does not 
carry current. Therefore it is not quite as sensitive as 
the former. On the other hand, under identical oper- 
ation conditions, this thermostat will give longer life 
than will the one shown in Fig. 2B or will handle larger 
currents for the same life. The contact spring has an 
aluminum shunt to prevent heating of this spring due 
to current going through it. On some applications, this 
aluminum shunt may be omitted. We take advantage 
of the slight over- and under-shooting of the tempera- 
ture of the device to get a more positive opening and 
closing of the contacts. This gives less burning of the 
(Continued on page 226) 





Fig. 3 

NOTHER model of strip-type 

themostat (A) with a round base. 
(B) Thermostat designed especially for 
flatirons, ironers and similar applications. 
Bimetal does not carry current and has 
metal-to-metal contact with surface on 
which it is: mounted. 
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Fig. 1 


NONTROL Panel for metal-cutting machine tool. 





Consists of selector valve for rapid 

advance, coarse feed, fine feed, stop and return; two adjustable orifices with pressure 

control, two solenoids for remotely controlled starting and reversing. Selector valve is shifted 
by hand or by a cam acting on roller (at top center of view, behind shield). 


Hydraulic ‘Transmission 


And Control Of Power 


H. O. FUCHS 


Mechanical Engineer 


BELIEF that hydraulic control is a dangerous 
A competitor of electrical control can be found 

among a few electrical engineers. Though the 
adherents of this idea are more articulate than numer- 
ous, it is worth while to reconsider the facts in the case. 
Far from being competitive, hydraulics and electricity 
will, in most cases, be found to be closely integrated 
with each other to provide a required performance, each 
discharging the functions for which it is especially 
suited. 

Thus we find a large manufacturer building a unit 
which consists essentially of an electric motor, a pump, 
ard a hydraulic cylinder, for the purpose of applying 
‘l-ctrical energy to short stroke heavy pulling and push- 
inv, The tank gun stabilizer, about which information 
hs now been released, provides the most recent typical 
example. It is made by a firm who specializes in elec- 
trivally operated products. It consists essentially of three 
elenents: An electrically driven gyroscope which feels 
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HE ADAPTABILITY of hydrau- 

lic controls to certain products is 
determined by the product’s operation 
characteristics and what one seeks to 
have the control function perform. Flex- 
ibility, speeds, time factor, application 
problems and relationship to electric 
controls are considered by the author. 


deviations; electric contacts and relays which transmit 
the information to the valves of a hydraulic cylinder, 
and the cylinder which applies the power of an elec- 
trically driven pump to correct the deviation. Inversely, 
leading makers of hydraulic controls make extensive 
use of electric limit switches and timers to actuate 
their hydraulic valves. 

Often the design of machinery is based on the back- 
ground of the engineering staff. Electronics specialists 


101 











Fig. 2 


retracting spring. 


are justified in their feeling that they can do a better 
job with purely electrical control rather than to venture 
into hydraulic design. A hydraulic press engineer is 
likely to prefer hydraulically actuated auxiliaries rather 
than electric switches and relays because he has de- 
veloped an almost instinctive feeling for the way fluid 
power works. That is reasonable and sensible. In 
the long run competition, both between manufacturers 
and within the staff of large organizations, brings out 
the solutions which are objectively best. 

Let us consider today’s accepted practice, assume 
that it is founded on experience, and try to find, for 
future guidance, what principles may explain current 
preferences. For carrying power from one point to 
another electricity has no serious competitor. It has 
eliminated line shafts and is at present replacing long 
hydraulic lines in large aircraft. If hydraulic power is 
used in widely separated places of one machine, it is 
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AXIAL MULTI-CYLINDER 
WITH WOBBLE PLATE 





LECTRO-HYDRAULIC actuator. (A) Motion of the crosshead (above motor) 
is produced by the centrifugal pump, which forces oil from the chamber above 
the piston to the chamber below the piston. 
(B) Application of electro-hydraulic actuator to a laundry press. 


Return motion relies on gravity or a 


often more economical to use separate motors with 
separate pumps rather than to connect a central pump- 
ing unit by long pipe lines to the various work and 
control stations. The economy is derived from the 
smaller losses in electric lines and from the time saved 
in assembly by the ease with which wires are laid and 
connected. This applies as well to the small amounts 
of control power which are used to actuate valves as to 
the main power which operates the machine. The 
other outstanding feature is the prevalence of hydraulics 
where power is used in the form of large forces at slow 
speed. By their nature motors are most economical 
when they run fast. To convert the output to slow 
speed, high torque, or to straight line motion, gears 


Fic. IX PUMPS in four basic 
B- 3 S types: cylinder (single and 
multi); vane; centrifugal; gear 
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Fig. 4 
 CHEMATIC layout of a gun 


J stabilizer showing: 1. Electric 
notor. 2. Pump. 3. Hydraulic 
Motor (Cylinder and Piston) 
4, Valve, controlled through sole- 
noids. 5 Electriially driven Gyro 


and screws can of course be used, but hydraulic power 
seems to lend itself best to the achievement, of high 
ratios. 

In addition to lending itself to high ratios, hydraulic 
power claims the advantages of smoothness, sensitivity, 
and safety. Smoothness accounts for the wide use of 
hydraulics in machine tools. Sensitivity is the reason 
why hydraulic boosters are so often used as an exten- 
sion of the human hand, as in brakes, steering con- 
trols, straightening presses, vises and similar appli- 
cations. 

The superior sensitivity of hydraulic controls seems 
to stem from the small inertia and great stiffness of the 
structures. There are no long trains of gears, rotating 
clutches, or other flywheels to be stopped, and deflec- 
tions can only ‘occur by fully stressing all the material 
in rods and cylinders. On the other hand, in levers, 
gear teeth and shafts, only the surface material is fully 
stressed and the stiffness is therefore smaller for a given 
weight of parts. 

Of course delicate sensitive control can be obtained 
with gear-reduction mechanisms, of which we have 
many examples. Closer study of these latter will reveal 
how much ingenuity was used to achieve the result. In 
hydraulic circuits sensitivity seems to come naturally 
without too much thought on the part of the designer. 
About all he has to do is to make sure that that gas, 
which accidentally gets into the system will not be 
trapped there but can be worked out or bled off. 

Safety is achieved in hydraulic systems by pressure 


(external and internal) ; all except 
centrifugal used for controlled 
volume discharge. 
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control. The use of a small valve, either the plain 
spring-loaded relief or an unloading valve, assures that 
the forces do not exceed a safe limit and also that they 
can be maintained at a desired level. This is very im- 
portant in “holding” operations of the vise type and is 
difficult to achieve by other means. These features of 
high ratio, sensitivity, and safety can be found in most 
applications of hydraulics. A fourth feature is used less 
frequently but can be invaluable where it is needed. We 
refer to the ease with which hydraulic energy can be 
stored. 

The hydraulic accumulator is a robust and simple 
device. It can be loaded by the operation of a small 
pump for considerable time and then quickly unloaded 
to furnish a short burst of high horsepower. Traffic 
dividing fins to separate boulevards into arteries vary- 
ing in size according to the expected volume of traffic, 
are raised in 15 seconds by applying 100 horsepower to 
each section. This energy is withdrawn from a hy- 
draulic accumulator which is recharged by running a 
small 1 HP motor for about half an hour. The saving 
in motor size and electric line loading is obvious. 


PUMPS 


HE FAMILIAR piston pump is the basic unit of 
many of the best high pressure pumps. For smooth 
action a number of cylinders are arranged in a circle, 
either radially like spokes or parallel to each other like 
a revolver barrel. By letting the whole cylinder assem- 
bly rotate, separate intake and discharge valves for each 


cylinder are avoided. Instead, the cylinders are open at 


both ends. One end is closed by the piston. The other 



















OWER Package consisting of electric mo- 
tor, pump, reservoir, relief valve, and 
pressure operated switch. For application near 
the point of power specification, using short 
hydraulic lines and longer electric lines. 


Fig. 5 


end slides past two openings, one for intake, the other 
for discharge. As long as the piston retracts, the cylin- 
der is over the intake opening. When the piston ad- 
vances, the other end of the cylinder is in contact with 
the discharge opening. 

If radial, the pistons are actuated by an eccentric, 
which may be on the inside or on the outside of the 
circle. If axial, the pistons are actuated by face cam, 
wobble plate, or ball-jointed connecting rods. To avoid 
excessive wear, the eccentric or wobble plate usually 
rotates with the cylinder assembly, but about a differ- 
ent axis. 

These pumps are of the “controlled discharge” type, 
which means that they discharge the same volume of oil 
per revolution of the shaft, regardless of the speed of 
revolution. The amount of discharge per revolution can 
be adjusted by changing the stroke of the pistons. Con- 
trolled volume pumps of this (adjustable) type can be 
used to maintain constant pressure, by regulating the 
output according to the demand. In principle this is 
done by letting a piston shift the control unit. 

This piston is loaded on one side by the system pres- 
sure, on the other by a spring. Adjustable controlled 
volume pumps are also used to obtain variable ratio of 
multiplication between pump and hydraulic motor. 


CONTROLLED VOLUME PUMP 


Another type of controlled volume pump, which also 
may be adjustable, uses vanes sliding in radial slots of 
the rotor. This type requires fewer parts, but it is more 
difficult to obtain a good fit between vanes and housing 
than between cylindrical pistons and cylinders. Gear 
pumps are also widely used. They are not adjustable 
but small, sturdy, and very simple, consisting essen- 
tially of only two gears and a housing. The gears may 
be both external, or one external and one internal. 

An entirely different type of pump in working prin- 
ciple and performance is the centrifugal impeller. The 
discharge per revolution is not controlled, but the pres- 
sure is constant, depending on the speed of revolution. 
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In consequence the centrifugal pump does not need « 
pressure control device and is not suited to maintain ; 
fixed ratio of multiplication. It is used chiefly fo: 
smoothness and simplicity. 


CIRCUIT LAYOUT 


HE LAYOUT of an hydraulic circuit looks in 

many respects like an electric circuit diagram. It 
is made up of separate elements, each with a definit 
function, connected together by lines of tubing. Com 
parisons between corresponding hydraulic and electri: 
elements are suggested by the following: 









































Hydraulic Electric 
a Generators | 
Ee Wires | 
Motors 
NEE os ic GWis ts ware gh 005 Motors 
Straight line (Cylinders). Solenoids 
Valves 
Manual selectors ........ Switches 
Ee Rectifiers 
Unloading valves ....... Voltage regulators 
Relief valves ............ Spark gaps (lighting dis- 
charge) 
Servo-Valves ............0.. Relays 
Orifices (Bleeds) .......... Resistances with Capacitors 
AMecumulators ....<.....s06 Capacitors, Batteries 
PD Sactcsuh eokek nea 's ee Fuses 
TEE -sudkinn ed eisleu kaa chee No equivalent 
VALVES 


UMPS, motors, and pressure lines are the muscles 
of an hydraulic system. Valves are the nerves and, 
sometimes, even the brains. 

A valve is nothing but a switch which connects and 
disconnects the flow of liquid. Their variety consists 
mostly in the manner in which whole series of con- 
nections can be rearranged by one motion of the valve 
and in the manner in which the valve is made to move. 


Three basic types of closures are used: poppet, slide, 
(Continued on page 196) 


Fig. 6 Infinitely variable transmission consisting of an 
adjustable volume pump and a hydraulic motor. 
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TAPPING AND THREADING MACHINE pase BGs 

Lead screw controlled at all times, yet pro- 0.010 in. of the hole to be tapped. Perform- Say 2 

viding a rapid approach and retraction of the ance as high as 2,000 holes per hour is possible. sre tis 

spindle, this Cleveland Tapping Machine The vertical travel of the spindle is controlled Ags: Key 

performs both tapping and threading opera’ to within 0.005 in. limits. The rotation of fetes iia 


ys tions. Approach can be set to stop within _ the spindle is held to within V4 9 of a revolution. BR! RF 
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PHOTOCOPYING 


Housed in a seasoned gum 
surface plywood case 
weighing only 25 Ib. and 
of a maxmum dimension 
of about 24 in. Capacity 
is 12 by 18 in. Lighting 
is by means of four 60- 





Designed by the Cincinnati 
its Planer Co. to meet the needs 
* of industry for high rates of 

















IN A COMPACT UNIT 


watt lamps and six 40- 
watt lamps. The former 
are used for making nega- 
tives while both groups of 
sources are used for the 
positives. A Hunter Elec- 
tro-Copyist product. 


Cet es HIGH PRODUCTION 
Sash ates VERTICAL BORING MILL 


production in boring and 
turning operations. The 
complete range of table 
speeds under cutting loads is 
controlled by push buttons 
and control of all motors is 
available from one station 
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COMPUTING GUNSIGHT 







AIDS BOMBER GUNNERS 


Directing streams of .50- 
calibre bullets from our 
bombers to enemy planes 
with an accuracy ap- 
proaching that of sta- 
tionary guns firing at sta- 
tionary targets, the elec- 


tronic gunsight of Fair- 
child Camera & Instru- 
ment Corp. is doing a 
major job. The machine in- 
stantaneously makes nec- 
essary computations; the 
gunner presses the trigger. 


AUTOMATIC 3-STATION MACHINE 


Powered by three 10 hp. 
motors and operating through 
an automatic sequence cycle 
that permits supervision by 
an unskilled operator, this 
Cross special transfer-type 





machine drills, counter-sinks 
and taps. Shown operating 
on axle housings of automo- 
bile trucks. Production at 80 
per cent efficiency is six axle 
housings an hour. 
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SPEECH INPUT SYSTEM 


Suitable for frequency modulation 
broadcast studios and standard am- 
plitude modulation broadcasting, 
this speech input system of RCA 
offers unusual flexibility at rela- 
tively low cost. This assembly 
consists of four preamplifiers, one 
high-grain program-amplifier and 
one 8-watt monitoring amplifier 


BAGLESS VACUUM CLEANER 


Basic feature of this Franklin-McAl- substitution for the bag of a so-called 
lister vacuum cleaner is the elimina- dirt drawer in which all vacuum: 
tion of all dirt bags, whether of the removed solid or liquid material is 
permanent or discardable type, by the most conveniently collected. 


CONTINUOUS 
BORING 
MACHINE 


The motors used to power 
this Davis & Thompson 
single end horizontal ro- 
tary continuous boring 
machine are: (a) 15 hp. 
1800 rpm. drive motor; 
(b) 2 hp. 1200 rpm. rota- 
tion motor; (c) 3 hp. 1800 
rpm. collant pump motor. 
Spindle motor must be 
running before rotation 
motor can be started. Ro- 
tation motor is equipped 
with plugging switch 
and reverse switch. Dual 
control buttons are located 
at operator's stat‘on and 
at tool set station. 















Instrument Damping 


By Several Methods 


Fig. 1. 


HIS ac. wattmeter electro- 
magnet assembly (A) is 
damped by means of (B) an air 
damping chamber and (C) a mov- 
ing element with vanes which oper- 
ate at close clearances within B. 





PAUL MAacGAHAN 


Consulting Electrical Engineer 


OVING elements of electrical instruments com- 

prise coils or other torque delivering devices, 

impelled by a magnetic field. The construction 
is such as is required to transform accurately an elec- 
tric current or condition, which never could be measured 
directly, into a mechanical force which in turn can be 
measured through the usual agency of causing it to 
deflect a spring.* 

Any moving element used in instruments has weight 
and inertia. These combined with the elastic force- 
storing power of a spring result in an oscillating system 
as is the condition in a pendulum or in the balance wheel 
of a clock. It will be remembered that any such system 





*See “Instrument Springs Control Performance” Oct. 1944. 


FEBRUARY 1945 














UST which damping means the in- 

strument development engineer 

should incorporate in his product de- 

pends upon the performance desired. 

Liquid dash pots, air vanes and magnetic 

damping plus circuit reaction methods 
offer the basic variations. 








once put in motion will continue to oscillate until the 
energy of the oscillation is dissipated. The method of 
dissipating this energy and thus reducing the oscillations, 
is called damping, in both mechanical and electrical 
mechanisms. 

Early forms of instruments, brought out previous to 
1894, with one exception had no damping means, and 
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the pointers continued to swing until the air resistance 
and friction in the bearings used up the energy. Some 
of the early forms of portable instruments contained 
a push-button operated finger arranged to rub against 
a part of the movement to bring the pointer to rest more 
quickly, allowing the friction to be removed to take the 
reading. Other early instruments included an oil or 
glycerine dash pot. 

Any existing friction present at the time of taking a 
reading would of course prevent the pointer from reach- 
ing its correct position thus causing an error. It there- 
fore follows that in any system of damping the friction 
or damping effect must be made proportional to the 
deviation from the true reading at any moment. In 
other words, the friction or damping effect must become 
zero or negligible when the pointer comes to rest. 

While the mechanism of an instrument is like a minia- 
ture electric motor, the losses in a motor are but a 
small percentage of the energy passing through it, 
whereas the losses in an instrument constitute the entire 
input energy. This energy does no external work unless 
we consider that the pointer fans a microscopic amount 
of air. The energy is entirely dissipated in the coils, 
producing a rise in temperature. 

If excessive, this would produce errors for which it 
may be hard to compensate, and therefore the energy in- 
put and, in turn, the operating forces, must be far 
smaller than in any motor. The working forces in a 
motor are large enough to be measured in foot-pounds 
as compared to those in instruments which are measured 
in such small units as millimeter-grams. Machines can 
function satisfactorily for. their purpose with a con- 
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Fig. 2 


Permanent magnet instrument move- 
ment with aluminum damping frame. 


siderable internal friction, their duty being to overcome 
external load. However, as stated above, friction must 
be practically eliminated in instruments. Thus they are 
made to operate in jewelled bearings. Surface friction 
is inadequate for stopping the oscillations in any 
instrument. 
The damping methods used in instruments are as 
follows :— 
Liquid dash pot Magnetic 
Air vane Circuit reaction 
It may be said that all of these basic methods eventu- 
ally dissipate the swing energy by transforming it into 
heat. Liquid and air damping generate heat in the 
damping medium, through friction, and magnetic and 
circuit damping through eddy-currents or losses in a 
conductor. 


LIQUID DASH POTS 


Due to the inconvenience of set-up, transportation and 
maintenance, liquid dash pots are no longer found in 
modern instruments. Their application was principally 
to recording instruments which had comparatively 
heavy movements. Oil and glycerine were used and 
the high viscosity afforded the heavy damping required 
in order to avoid too rapid an action of the pen which 
would tend to draw a wide, unsatisfactory record 
Variations in temperature greatly altered the viscosity 
and the damping effect. 

The earliest forms of air damping comprised light 
sheet aluminum vanes fanning the air  withir 
the cases of the instruments. It was soon found advan 
tageous to form the vanes as pistons operating with 
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Fig. 1B illustrates a 


sufficient clearance in cylinders. 
representative form of modern air damping applied to 


a moving-coil wattmeter. The cylinder, or damping 
chamber as it is called, is in the form of an arc of a circle 
to follow the angular motion of the vane, which is at- 
tached to the shaft of the movement. In order to 
increase the air friction and to compress the air in ad- 
vance of the swings, at the same time reducing the pres- 
sure on the back of the vane, the edges of the vanes are 
turned up forming miniature “pans” as shown in Fig. 
1C. The inner surface of the air-chamber wall is with 
great care made concentric with the shaft, so as to 
maintain an air clerance of about 0.01 in. as the move- 
ment turns. Generally two such vanes and damping 
chambers are used together, to balance for gravity and 
to double the effect. After the movement is assembled 
the air is confined by means of cover plates at the top 
(Fig. 1A). It will be noted from this construction that 
this kind of air damper limits the angle of action and 
therefore the scale angie of the instrument to about 
100 degrees. 

Air dampers to be effective require a very accurate 
alignment of the parts, and an elaborate tool preparation 
in order to manufacture economically They are very 
light in weight, highly efficient and are therefore largely 
preferred for all high class instruments that have scale 
angles not greater than 100 degrees. 

The effect is proportional to the square or cube of the 
swing velocity and this greatly helps to stabilize the sud- 
den forces due to overloads or changes. Air dampers in 

nodern instruments only reached the commercial stage 
about 1910, due to the necessary development of the 
modern art of tool design for quantity manufacture. 
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scale form 

magnet, moving coil instrument (A) 
with magnetic circuit. B—Magnetic damping 
as provided in a circular scale (240 degree) 
ac. ammeter. C—Damping magnet assembly 
for high 


of permanent 


Fig. 3 eS” 


shock, circular scale instrument. 





C 


The parts required are so small and accurate that hand 
operations for manufacture had to be practically elimi- 
nated. 

Magnetic damping consists of movable light alumi- 
num conductor within the air gap of a magnet. When 
the movement swings or turns electric currents are 
generated in the aluminum. These currents, flowing in 
the resistance of the metal, result in I°R losses or eddy 
currents which dissipate the swing-energy as heat, thus 
braking the movement. 

A modern version of this is illustrated in Fig. 2. It 
will be noted that the coil is wound directly upon an 
aluminum frame which turns within the air gap of the 
magnet. Early instruments used a single instead of a 
double gap. This was for the purpose of obtaining a 
wider angle of scale and can be said to be the original 


Fig. 4 Frequency meter with magnetic damping. 






















































ancestor of the modern, circular scale, 240-degree instru- 
ment construction such as is shown in Fig. 3A. By 
varying the thickness of the aluminum bobbin on which 
the coil is wound different degrees of damping can be 
obtained. 

This type of magnetic damping can only be used for 
permanent-magnet, direct-current (d’Arsonval) forms. 
When it came to ac. instruments, magnetic damping 
followed after the development of the ac. watthour 
meter of 1894. In those meters and all late watthour 
meters the movement consists of a flat aluminum disk 
driven by an electromagnet, and loaded to run at a speed 
proportional to the watts, by means of permanent mag- 
nets. This construction, known as the induction prin- 
ciple, is readily seen through the glass covers of the mod- 
ern domestic meters, and therefore needs no further 
explanation. However, the action in watthour meters 
should not be confused with damping. 

The first indicating instruments used the induction 
principle, in which the electromagnetic torque was bal- 
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OBERT SAMBLESON, 
General Electric engineer, 
adjusts controls on the G. E. 
Copper Man, scientific marvel, re- 
producing the human temperature 


system. 





COPPER MAN USED FOR TESTING 
ELECTRICALLY WARMED COVERINGS 





Moulded from average 
dimensions of Army Air Force 
flyers, the Copper Man will save 
human volunteers from suffering 
of low temperature tests of elec- 





anced by a spring, the magnets being used for damping, 

Most of the ac. instruments brought out previous to 
the modern air-damped types use some form or other 
of magnetic damping as the construction did not require 
the great refinement of tool development to produce. 
Scale angles as long as 300 degrees were largely used 
with such early instruments. Fig, 3B illustrates mag- 
netic damping as applied in a modern instrument. 

As inferred in a previous paragraph, air damping with 
its many advantages was largely preferred to the pre- 
viously developed magnetic damping. But the recent 
development of the high-coercive steels entirely changed 
the picture of magnetic damping techniques and revived 
this principle with stronger force than ever. 

One result has been the development of very small, 
powerful magnets which could be easily and compactly 
applied to smaller instruments having long, circular 
scales, such as shown in Fig. 3B. Fig. 3C is a subas- 
sembly of a damping element used in one of these instru- 
(Continued on page 210) 





trically warmed clothing and 
casualty blankets for the armed 
forces. After the war, the Copper 
Man will aid research on new 
developments. 
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Magnet Wire Developments 


Accelerated By Wartime Needs 


J. C. LEBENS, JR. 


Electrical Engineer 


AGNET wire gets its name from its original 
use as the electrical conducting path in electro- 
magnets. Since the electromagnet is the basis of 

all electrical rotating equipment as well as devices pro- 
ducing translatory motion the entire evolution and prog- 
ress of electrical machine design is tied up with and de- 
pendent upon the development of magnet wire. Even 
today’s most startling news of a 10 H. P. motor ina 
3 H. P. frame is the direct result of magnet wire insu- 
lation improvements. Since the temperature at which 
an electrical device can operate is limited by the insula- 
tion of the electrical conducting path (also by the bear- 
ings in rotating equipment) each improvement in the 
insulation of magnet wires represents potential thermal 
capacity for the product which can be used as a greater 
factor of safety or to produce more power without an 
increase in size. 

This saving is cumulative because a higher permis- 
sible operating temperature means a smaller wire which 
in turn means a smaller coil with less leakage flux and a 
greater ratio of radiating surface to volume. Less leak- 


IRE mill making rectangular magnet 
wire. The rectangular copper conduc- 
tor later will be insulated with paper or textile 
for use in winding large coils. 
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AGNET wire is the arterial net- 

work of a large number of elec- 

trical products. The progress made in its 

manufacture, in recent years, has influ- 

enced the size and weight of many prod- 
ucts of which it is a coil component. 








age flux means the ampere turns are being used more 
efficiently so that fewer turns or fewer amperes are 
needed for the same effect permitting a further reduc- 
tion in coil size. The greater ratio of radiating surface 
to volume of the coil means that the heat generated in 
the magnet wire can be dissipated more effectively so 
that still more heat can be generated without increasing 
the operating temperature. Hence the wire size can be 
decreased further, again improving the radiating surface 
to volume ratio of the coil. In like manner any improve- 
ment in the strength of the insulation on the magnet 
wire means that less insulation is needed to protect the 
coil from voltage breakdown. This permits a reduction 
in the overall diameter of the wire and, therefore, its 
space factor. Once again the size of the coil begins its 
spiral descent resulting from reduced flux leakage and 
improved coil surface to volume ratio. 

The development of the insulation of magnet wires 














has been in two directions. First, to increase the safe 
operating temperature at which the insulation can be 
worked and second, to improve the dielectric properties 
of the insulation permitting the application of thinner 
layers to the wire. However there is another very im- 
portant factor influencing the second consideration of 
magnet wire insulation. Not only must this insulation 
give satisfactory service after it has been integrated in 
the equipment but its factor of safety is dependent upon 
the amount of abuse it can take in the manufacturing 
process. The wire is subjected to considerable abrasion 
and bending in winding coils so that, if the insulation is 
tough enough to withstand this original maltreatment 
satisfactorily, the thickness of the insulating layer can 
be decreased with impunity. On the other hand if there 
is a possibility of the insulation being injured in the 
fabrication of the coil, mechanical spacing must be pro- 
vided so that electrical failure caused by the mechanical 
injury will not result. This mechanical spacing de- 
creases the space factor of the coil so that if it is neces- 
sary the wire cannot be used as efficiently. 

From a mechanical and thermal consideration the 
ideal insulation would be an extremely tough, abrasion- 
resistant, thin coating capable of being operated at an 
extremely high temperature. However there are other 
considerations that affect this ideal. For universal serv- 
ice the insulation must be resistant to moisture, as well 
as to solvents, corrosive agents, and fungus. The dele- 
terious affect of moisture cannot be overemphasized. 
Moisture not only causes failure of magnet wire by 
reducing the breakdown strength of the insulation ab- 
sorbing it but it also causes failure by electrolytic cor- 
rosion produced by leakage currents flowing between 
turns of the coil. Since there always will be a voltage 
gradient between turns of the coil the conditions are 
ideal for electrolytic corrosion whenever the insulation 
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Machine for applying insulation embodying polyvinyl-acetal. 





absorbs moisture. Therefore the insulation used should 
be resistant to moisture or given special treatment after 
fabrication of the coil to exclude it. Before the advent 
of insulations of low moisture absorption and high diel- 
ectric strength coils always were varnish impregnated 
after winding. This treatment served the additional 
function of bonding the turns of the coil together into 
a rigid unit that was integrated in the product easily. 
Because of the bonding action of the impregnating var- 
nish many coils still are being so treated even though 
the added insulation and moisture resistance is not 
needed. If such a procedure is followed care must be 
exercised because the enamel on the magnet wire can be 
dissolved by some impregnating varnishes or it can be 
injured by baking temperature. 


NEW PERFORMANCE DEMANDS 
HAVE INDUCED CHANGES 


HE DEVELOPMENTS in magnet wire have 

been accelerated greatly by the war as well as by 
the needs of the multitude of electrical products using it. 
Originally magnet wire only was used on d.c. at com- 
mercial voltages and moderate temperatures. The inte- 
gration in the airplane has forced it to operate in ambi- 
ents of —40 to 60°C. and electronic devices have pushed 
the frequencies up into the ultra high range at high 
voltages. As a result the rigorous electrical, mechanical 
and chemical requirements of magnet wire must be real- 
ized at extremely high and low ambients. Unfortunately 
increasing the operating temperature tends to increase 
the tendency for voltage breakdown between turns in a 
coil. Voltage breakdown can result from flashover at a 
mechanical break in the insulation but more often it is 
caused by a cumulative condition. The voltage differ- 
ence between two turns of a coil causes a leakage cur- 
rent to flow through the insulation which, theoretically, 
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i. zero only when the insulation has an infinite resis- 
t-nce. For all practical purposes it can be regarded as 
o in a properly insulated coil under normal operating 
iditions. As the operating temperature increases the 
voltage drop between turns increases because of the 
sitive temperature coefficient of resistance of the mag- 
net wire but the insulation resistance decreases. There- 
re the leakage current will increase because of the 
increased voltage drop and of the decreased insulation 
resistance. This leakage current flowing through the 
insulation produces heat in it which increases the tem- 
perature still further, Once the cycle has started it con- 
tinues until finally the insulation resistance is reduced to 
such a low value that flashover occurs. Hence the high 
ambients of today cannot be dismissed too lightly be- 
cause they impress an added burden on the magnet wire 
insulation which can cause premature coil failure. 

The other side of the high temperature picture is 
found in the increasing pressure being exerted by the 
coil designers for a revision of the A. I. E. E. standard 
on insulation to permit the new synthetic materials to 
be used at higher temperatures even though they are 
organic and must be regarded as Class A Insulation. 
A. I, E. E. defines class A insulation as consisting of 
(1) cotton, silk, paper and similar organic materials 
when either impregnated or immersed in a liquid diel- 
ectric: (2) molded and laminated materials with cellu- 
lose filler, phenolic resins and other resins of similar 
properties: (3) films and sheets of cellulose acetate and 
other cellulose derivatives of similar properties; and 
(4) varnishes (enamel) as applied to conductors. 

Class B insulation consists of mica, asbestos, fiber 
glass and similar inorganic materials in built-up form 
with organic binding substances. A small proportion of 
Class A materials may be used for structural purposes. 

Class C insulation consists entirely of mica, porce- 
lain, glass, quartz and similar inorganic materials. 

Class O insulation consists of cotton, silk, paper and 


similar organic materials when neither impregnated nor 
immersed in a liquid dielectric. 

The new synthetic organic insulating materials are, 
by definition, class A material but field experience is 
proving that the insulation is capable of operating at 
temperatures above the 105°C permitted for such insu- 
lation. The coil engineers are anxious to utilize this 
extra thermal capacity to produce smaller, more com- 
pact coils. At present the movement has gained little 
momentum, it still being in the paper writing stage, but 
it should influence the picture in the future. 

Another consideration which cannot be neglected 
when considering the integration of magnet wire in high 
and ultra-high frequency equipment is dielectric absorp- 
tion. Dielectric absorption is the accumulation of an 
electric charge on an insulator placed in an electric field 
causing the dielectric loss factor to vary nonuniformly 
with temperature or frequency. Instead, it is character- 
ized by peaks or maxima in the dielectric-loss factor vs. 
frequency or temperature curves. In the region of these 
maxima the dielectric-loss factor changes rapidly so 
that spot checks or determinations of it will not give the 
true picture. Instead the correct answer only can be 
obtained by determining the entire curve. The dielectric 
absorption effect is particularly noticeable with the 
newer Organic insulating materials at the higher fre- 
quencies. 


THE MOST COMMON WIRE MATERIALS USED 


HE METAL used to form the conducting path in 

magnet wire usually is copper because it has the 
highest conductivity of the commercially available mate- 
rials. Since the size of the coils made with magnet wire 
is limited by thermal considerations the greater the con- 
ductivity of the wire the smaller may be the size of the 
wire and the coil. Therefore the manufacturers of mag- 
net wire have spared no expense in obtaining the high- 


INNING machine in which the copper magnet wire 
is coated with tin, making a smooth uniform surface 
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that is easily soldered and resists discoloration. 

























est conductivity copper possible. Electrolytic copper has 
been the accepted material and more recently attention 
is being given to the source of the copper ore because 
this appears to have an effect on the conductivity which, 
to date, has not been explained satisfactorily. Although 
most magnet wire is of copper, it is also made of iron, 
aluminum, brass, phosphor bronze, nickel-silver and 
other metals and alloys, materials of high specific resis- 
tance, for use in coils where it is desirable to generate 
some additional heat in the coil or to limit the current 
flowing by resistance as well as inductance. 

Magnet wire usually is made round and is furnished 
in the standard AWG sizes starting with +50 but split 
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sizes needed for exacting requirements are supplied on 
request. However it is not always possible to utilize the 
space provided for a coil efficiently with round magnet 
wire. Therefore magnet wire is made with square and 
rectangular cross-sections. The rectangular wire, actu- 
ally a ribbon on the smaller sizes, is made as thin as 
004” and .015” wide. The space factor of some coils 
also can be improved by using twin or triple magnet 
wires. They consist of two or three wires laid parallel 
and insulated as a group. 

Special magnet wire consisting of a group of indi 
vidual conductors also is available for radio and 


(Continued on page 214) 
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ATHEMATICAL prob- 
lems which would take 


each new problem. 
According to scientists, almost 


ential equations requiring as many 
as fourteen simultaneous integra- 
tions. 















several years to solve by con- 
ventional methods are now being 
done in a few days at General 
Electric by use of a _ recently 
perfected differential analyzer. 
This wizard machine, consist- 
ing of an interconnected system 
of shafts, motors and gears, em- 
ploys mechanical elements for 
addition, subtraction, multiplica- 
tion and division, and electro- 
mechanical elements for more 
complex functions. Practically 
all of the gears and couplings 
are removable and must be set up 
in a different arrangement for 


any physical phenomenon can be 
expressed in terms of differential 
equations. Since this analyzer is 
fundamentally a tool permitting 
rapid solution of such equations 
it can be used to solve many 
problems of an important nature 
whose correct answers were until 
now only guessed at. 

Most important element of this 
new analyzer is a polaroid photo- 
electric system of unique design. 
Fourteen of these highly sensi- 
tive devices are installed on the 
machine, thus permitting the accu- 
rate, speedy solution of differ- 





Differential analyzers of a type 
similar to the G-E device were 
first developed by Dr. Vannevar 
Bush, formerly of Massachusetts 
Institute of Technology. Later 
the Moore School of the Univer- 
sity of Pennsylvania and M. I. T. 
made modifications and further 
improvements. When General 
Electric began construction of its 
analyzer, it patterned the mechan- 
ical part largely after those al- 
ready in existence, adding some 
unique features of its own de- 
velopment. 
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Electric Iron Prices. In order to encourage produc- 
tion of low-priced electric irons, the Office of Price Ad- 
ministration announced an adjustment provision under 
which narrow margin producers may apply for price 
increases. 

The action will affect a relatively small number of 
firms that have been authorized to make a limited num- 
ber of electric irons to retail for less than $5. 

OPA said that the great bulk of the electric iron 
manufacturers will, as previously announced, market 
their irons at no change from March 1942 prices. After 
allocations were made by the War Production Board 
for the resumption of limited production of electric 
irons, a few makers of low-priced irons notified OPA 
that an increase over their March 1942 ceilings would 
be necessary. At that time the agency said it would 
examine the cost information submitted by these com- 
panies to determine what would be a fair and equitable 
price for them. 

By the order announced recently, and effective Jan- 
uary 12, 1945, any increased maximum price will not 
exceed an amount equal to the manufacturers’ total 
October 1941 cost to make and sell the article (or his 
October 1941 selling price where that was lower), 
plus present increases in manufacturing costs that have 
resulted from legal changes in material prices and 
straight time factory wages, plus an amount deter- 
mined by applying his average percentage profit on net 
sales in the years 1936-39 to his October 1941 total cost. 


Ban on Meetings. Organizations planning to hold 
conventions, conferences, trade shows or group meet- 
ings are now compelled to show how the war effort 
would suffer if the meetings were not held according 
to Col. J. Monroe Johnson, Chairman of the War Com- 
mittee on Conventions. 

“The job of the committee,” Colonel Johnson said, 
“is to achieve the objectives set forth by Justice Byrnes 
—to relieve overburdened transportation and hotel fa- 
cilities and conserve desperately needed scarce materials 
and manpower. The hundreds of messages already re- 
ceived from organizations of diverse interests indicate 
that the nation is solidly back of our efforts. The com- 
mittee has decided that the yardstick it will use to 
measure the essentiality of any meeting is how the 
winning of the two wars we are now fighting will be 
impeded if the meeting in question were held to an 
attendance of 50 or canceled outright.” 

The committee approved the form of application re- 
quired of organizations planning group meetings to be 
attended by more than 50 persons. Information re- 
quired by the committee includes: 


Electric Ranges, Prices Remain Unchanged. Ceil- 
ing prices for household electric ranges will remain gen- 
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erally unchanged when programmed production in- 
creases get under way in 1945, officials of the Office 
of Price Administration told industry members recently. 
An important factor in OPA’s decision was its informa- 
tion that seven manufacturers of electric ranges have 
already determined to produce at existing ceiling prices, 
namely, those of January 1942 under Maximum Price 
Regulation No. 64. Some electric range manufacturers 
have been in limited production since 1943. In 1945 
enough material will be available to make 140,000 
ranges, about one-fourth of pre-war annual output, but 
within this limit, production will be authorized by the 
War Production Board only to the extent that range 
manufacture will not interfere with war work. 

Industry members at the meeting consisted of a stand- 
ing sub-committee of the Domestic Cooking and Heating 
Stove Manufacturers’ Industry Advisory Committee. 
The sub-committee members asked for a formula method 
for pricing their products when the industry as a whole 
resumes production for the civilian market. OPA told 
them that it would seek to hold to the presently estab- 
lished ceiling price levels and that if this was not possible 
in all cases then the necessary adjustments would be 
worked out as the need arose. 


Combat Field Wire. Military requirements for com- 
bat field wire, which requires 30/2 and 14/1 carded 
cotton yarns for insulation, have been increased 25 
per cent for the first quarter of 1945 by WPB. Asa 
result of this increased requirement, manufacturers of 
field wire will require poundages of these yarns in ex- 
cess of the amounts ordered by them during the last 
six months of 1944. 


Steel Relaxed for Flashlights. Restrictions on the 
types of steel permitted to be used in the manufacture 
of flashlight cases and other types of portable electric 
lights have been relaxed, but overall production will 
not be increased, the War Production Board has ad- 
vised. Limitation Order L-71, as amended, permits the 
use of any type of steel, except stainless steel, for port- 
able electric lights. The only types of steel previously 
permitted to be used for this purpose were tin mill 
blackplate rejects and wasters, which manufacturers 
found difficult to fabricate. Zinc, previously permitted 
to be used only for electrical contact fittings and re- 
flectors, may now be used freely for any portable elec- 
tric light part. Magnesium may also be used without 
restriction in making portable electric lights under the 
amended order. 

This amendment deletes the provision prohibiting the 
distribution of certain types of batteries for use in stand- 
ard wave length radios. However, production of all 
dry cell batteries is authorized on Form WPB-2719, 
and WPB does not intend to permit at this time any 
further expansion of production of these types of bat- 
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teries for use in standard wave length radios. As be- 
fore, WPB may direct any manufacturer to distribute 
specified quantities of dry cell batteries and portable 
electric lights for certain purposes. This change will 
have no effect upon the civilian market. 


Malleable Iron Castings. Dollar-and-cent ceiling 
prices at the foundry level for small orders of malleable 
iron castings were announced recently by the Office of 
Price Administration. The new ceilings became effec- 
tive January 13, 1945. Up to now maximum prices for 
small orders—known as “short orders” in the industry 
—have been (1) the maximum price charged for the 
casting sold as a short order between October 1 and 
October 15, 1941, or (2) if there was no quoted price 
in a published price list for the casting and it was not 
sold during the October 1-15, 1941 period, the ceiling 
price has been one determined by cost calculations using 
returns and costs in effect October 15, 1941, or (3) a 
ceiling price could be determined by adjusting prices 
charged between October 1 and October 15, 1941, in 
accordance with the customary industry practice of the 
seller to reflect small quantity orders. 


Aluminum. An extremely tight situation in aluminum 
sheet has forced the War Production Board to instruct 
a large maker of aluminum products to close its order 
books for the first four months of 1945. 


The critical position of aluminum sheet was reported 
by T. E. Covel, deputy director of WPB’s Aluminum 
and Magnesium Division. The WPB official said that 
the orders already received by the company in question 
exceed its anticipated production for the first three 
months of 1945. 


Recruiting of Workers. Interregional recruitment of 
approximately 55,000 workers for “must” war indus- 
tries has been authorized for January and February at 
the recommendation of the National Manpower Priori- 
ties Committee, the War Manpower Commission an- 
nounced recently. 

National manpower priorities and interregional re- 
cruitment have been authorized only for war services 
and war plants lagging in the production of critical 
“must” items and those faced with sharply expanded 
production schedules because of changing needs on the 
many battlefronts, WMC explained. 


Cancellations of Orders. A manufacturer who has 
received a cancellation of an order from a customer 
need not withdraw any extension of the customer’s 
rating that he has used on orders for material valued 
at $25 or less, the War Production Board states. 


This action was taken by amending Priorities Regu- 
lation 1 for the purpose of eliminating extensive book- 
keeping requirements for manufacturers. Extensions 
of ratings on customers’ orders for more than $25 


_worth of material must be withdrawn on notification 


of a customer’s cancellation, as previously provided in 
PR-1, Section 944.44 (Cancellation of Preference Rat- 
ings), WPB said. 


The amended PR-1 removes certain restrictions on 
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the sale of material that has been obtained with priorities 
assistance and can no longer be used for the purpose 
for which that assistance was given. It also changes 
certain restrictions with respect to the use of such mate- 
rial. If the holder does not in the regular course of 
his business sell similar material and the sale is one 
covered by Priorities Regulation 13, he may sell it only 
as provided in that regulation. If he regularly sells 
such material, he may make the sale freely if he meets 
the requirements of all applicable sections of PR-1 and 
other orders and regulations of the WPB. Previously, 
Section 944.11 permitted the sale without special author- 
ization only to fill an order rated AA-5 or higher. 

Similarly, the regulation formerly permitted the use 
of such material by the holder who regularly sold it, if 
he had been authorized to obtain similar material on a 
rating of AA-5 or higher. Now, the holder may use 
it, whether or not he is in the regular business of sell- 
ing such material, only if he has the necessary rating or 
other qualification which would be required from him 
if he were to buy the material on a special sale under 
PR-13 or if his use is specifically authorized by WPB. 
However, if the material is a controlled material or a 
Class A product obtained pursuant to an allotment 
under CHP Regulation 1, the holder may use it only 
as provided in that regulation. 

Other provisions of PR-1 including Section 944.14, 
which has been rewritten, have been amended for pur- 
poses of clarification. 


Employment and Payroll Statistics. Further de- 
velopment of a unified program of reporting employ- 
ment statistics to Federal agencies was announced re- 
cently by Harold D. Smith, Director of the Bureau of 
the Budget. An agreement for the adoption of standard 
definitions and uniformly selected payroll periods be- 
came effective January 1. 

Business and industrial establishments that are re- 
quired to report general purpose information to Federal 
agencies on the number of employes, payrolls, hours 
worked, or related items will hereafter report for pay- 
roll periods ending nearest the fifteenth of the month. 
Adoption of this uniform reporting period will elimi- 
nate the necessity, which hitherto existed, of making 
separate analyses of employment records for differing 
periods as required by the several agencies concerned 
with these statistics. The Social Security Board, under 
its uniform reporting procedures, has requested all 
State unemployment compensation agencies to shift 
from an end-month period to the mid-month period. 

“This change will reduce the burden imposed on 
business, as well as achieve consistency in statistics that 
are filed with the Bureau of Labor Statistics, Census 
Sureau and State agencies,” Director Smith said. 

The mid-month period was chosen by the Bureau of 
the Budget’s Division of Statistical Standards after a 
canvass of opinion among industrial establishments, 
Federal and State agencies, as well as consultation with 
a subcommittee of the Advisory Committee on Govern- 
ment Questionnaires. The action is also in line with 
an earlier recommendation of a committee of the Amer- 
ican Statistical Association. 

Adoption of the uniform reporting period makes pos- 
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sible the development of a basic homogeneous body of 
statistics and provides a basis for improved local, State 
and regional studies of the labor market, measurement 
of employment trends, actuarial data for social insur- 
ance and general economic research. 


Machine Tool Orders Certified. Machine tool pur- 
chase orders of the Army, Navy, Maritime Commis- 
sion or their prime and sub-contractors must hereafter 
be accompanied by photostatic copies of WPB-542 cer- 
tificates to permit identification with urgent programs, 
the Tools Division of the War Production Board re- 
ported recently, in amending General Preference Order 
E-1-b. 

Such action will aid WPB and industry in the present 
urgency for meeting military requirements, WPB offi- 
cials said. 

Machine tool builders were urged by WPB to insist 
that all customers submit copies of WPB-542 certifi- 
cates with their orders, officials stressed. Identification 
of specific WPB-542 certificates, with the armed serv- 
ices programs to which they are related, will be ex- 
pedited by the photostats or true copies of the certificate, 
the Tools Division pointed out. The certificates will 


be screened and countersigned in Washington. In many 
cases, approval will be limited to specified makes of 
machine tools and the purchase tied into particular 
programs. , 

Amendments to order E-1-b also provided for trans- 
fer of stationary automotive crankshaft regrinders from 
jurisdiction of the Automotive Division to the Tools 
Division, and clarified the listing of die casting machines 
and wire drawing machines, WPB officials explained. 

Crankshaft regrinders will be transferred from Lim- 
itation Order L-270, which restricts production of spe- 
cified automotive equipment, to General Preference 
Order E-1-b, which controls production and delivery 
of machine tools. 

Die casting machine and wire drawing machines, for- 
merly classed as “extruding machines” and “draw 
benches,” respectively, now have specific reference in. 
the amended Order E-1-b, the Tools Division said. 


Civilian Product Production Curtailed. The War 
Production Board recently ordered a further curtail- 
ment of civilian product manufacture. The order really 
amounts to a virtual cancellation of many of the product 
programs that had been released under “spot authoriza- 


ELECTRIC LIGHT AND POWER 1944 PERFORMANCE 


(Preliminary Estimate by Edison Electric Institute) 





SOURCE AND DISPOSAL OF ENERGY 





GENERATION (Net Kwhrs) 
By Steam Plants 
By Hydro Plants i 
By Internal Combustion Plants 


TOTAL GENERATION 


Add—Net Imports 
Less—Company Use ae 
Less—Energy Used by Producer 
NET ENERGY FOR DISTRIBUTION 
Losses and Unaccounted for tas 
SALES TO ULTIMATE CUSTOMERS 





CLASSIFICATION OF SALES 


NUMBER OF CUSTOMERS (December 31) 
Residential or Domestic .... 
Rural (District Rural Rates) 
Commercial and Industrial 
Small Light and Power 
Large Light and Power 
Street and Highway Lighting 
Other Public Authorities . 
Railways and Railroads . 
Interdepartmental 


TOTAL ULTIMATE CUSTOMERS 


KILOWATTHOUR SALES 
Residential or Domestic ... 
Rural (District Rural Rates) 
Commercial and Industrial 

Small Light and Power .. 
Large Light and Power 
Street and Highway Lighting 
Other Public Authorities .... 

Railways and Railroads .. 
Interdepartmental 


SALES 


TOTAL KILOWATTHOUR 





FEBRUARY 1945 














1944 | 1943 % 

155,100,000,000' 145,268,233,000 + 68 

74'000,000,000 | 73,942,550,000 + 0.1 

1'900,000,000 | 1:758.738,000 + 8.0 

°231,000,000,000! 220,969,521,000 + 4.5 

1,625,000,000 1,536,900,000 + 5.7 
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tions,” including vacuum cleaners, floor sanders, razors, 
lamps, ranges, etc. Approval for new manufacturing 
authorizations will be hard to get because the acceler- 
ated military product program again requires metals 
and materials. Dollar volume of programs which had 
been previously approved, but which are now curtailed 
or cancelled, amounted to $620,000,000 as last year 
closed. Those manufacturers located in non-acute labor 
areas are the ones most effected since producers in 
critical labor areas had had authorizations withdrawn 
previously. 


Outdoor and Display Lighting Curtailed. Repre- 
sentatives of both private and Government-operated 
public utilities from all parts of the United States met 
with officials of the Office of War Utilities of the War 
Production Board recently and discussed means of im- 
plementing a conservation order to be issued for the 
purpose of alleviating the threatened coal shortage. 

Pursuant to a request by James F. Byrnes, Director 
of War Mobilization and Reconversion, OWU issued 
a formal order on the prohibited uses of electricity. It 
is now in effect. 

The proposed prohibited uses of electricity to be con- 
tained in the order, which were discussed at the meet- 
ing, are: (1) outdoor advertising, promotional and dis- 
play lighting, (2) outdoor decorative and ornamental 
lighting, (3) show window lighting, (4) marquee light- 
ing, (5) street lighting in excess of the amount deter- 
mined by local authorities to be necessary for public 
safety, (6) outdoor sign lighting except for directional 
or identification signs certified to be necessary by local 
public authorities for fire and police protection, traffic 
control, hospitals, doctors, or similar community serv- 
ices essential for public health and safety. 


Cotton Woven Webbing. Direction 10 to General 
Conservation Order M-317 has been issued to restrict 
the sale, delivery, acceptance or use of all non-elastic 
cotton woven webbing and tapes 5% inch to 2 inches, 
inclusive, in inventories of 2,000 yards or more unless 
(1) already packaged for over-the-counter retail sale, 
(2) for use in power or transmission belting or elec- 
trical installation, (3) for incorporation into a military 
product, or (4) to fill an order bearing an AA-2X or 
higher rating, the War Production Board reported re- 
cently. The webbings and tapes involved are those 
constructed of ply yarns of certain weights per linear 
yard. 

The direction restricts the sale, delivery, acceptance 
or use of such webbing and tape for any other purpose 
unless first offered for sale to the U. S. Army Quarter- 
master General, Washington, D. C. and rejected by 
him in writing. 

Offers made to the Quartermaster General should 
state the number of yards of each type of webbing or 
tape offered, construction or yarn count, weight per 
linear yard and price. A 12-inch sample of each type 
should accompany the offer. 


Mica Ceiling Prices Revised. The regulation gov- 
erning ceiling prices of mica has been amended to con- 
form with a revision of a War Production Board con- 
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servation order applying to the commodity, the Office of 
Price Administration recently announced. The revised 
WPB order removes several grades from the strategic 
mica classification. OPA action continues the exemp- 
tion from price control for those grades of strategic 
mica which became nonstrategic January 1, 1945, as 
well as for fabricated mica produced from these grades. 
In addition, the amendment also exempts the relatively 
small amount of fabricated mica produced from grades 
of the raw material always classed as nonstrategic. All 
strategic raw punch and sheet mica, as well as do- 
mestically produced nonstrategic grades, have always 
been exempt from price control. Although fabricated 
mica produced from strategic grades of raw mica was 
formerly exempt from price control, the product fabri- 
cated from nonstrategic mica was subject to provisions 
of the General Maximum Price Regulation, with indi- 
vidual sellers’ prices “frozen” at March 1942 “highs.” 


Laundry Equipment Spot Authorizations. The 
domestic laundry equipment order, L-6, has _ been 
amended to conform with recent changes in Priorities 
Regulation 25 (“spot authorization” procedure), the 
War Production Board states. Prior to November 21, 
1944, neither Direction 1 to PR-25 nor L-6 provided 
for the production or assembly of washing machines 
under the “spot authorization” procedure. Under Di- 
rection 1 to PR-25, as amended November 21, all types 
of domestic laundry equipment, including washing ma- 
chines, are subject to “spot authorization.” L-6, as 
amended, likewise provides that manufacturers of any 
type of domestic laundry equipment may apply for 
“spot authorizations.” As before, any laundry equip- 
ment, except ironing machines, that may be made under 
‘spot authorization” may be sold only to fill military 
orders, as authorized by WPB. The amended L-6 
states specifically that the restrictions imposed by the 
order on manufacturers’ inventories of repair parts for 
laundry equipment do not apply to parts produced 
under “spot authorization.” The order permits each 
manufacturer to have in inventory at any one time as 
many of any type of part intended for repair purposes as 
he sold in the second preceding quarter. 


Fractional Horsepower Motors. The War Pro- 
duction Board has issued an explanation of controls 
over the sale of new fractional horsepower motors be- 
low one horsepower. This explanation was believed 
advisable because such motors are in short supply and 
because many persons apparently do not understand the 
restrictions regarding their sale, WPB said. 

A certain number of fractional horsepower motors 
are being allocated each month for civilian and com- 
mercial replacement purposes. It is important to the 
war effort that these be sold and delivered strictly in 
accordance with prescribed regulations, WPB said. 

Order L-123 controls the distribution of these motors. 
It provides that no person, including a manufacturer, 
distributor or dealer, shall accept any order for a new 
fractional horsepower motor or make delivery of one 
except on an order bearing a preference rating of AA-5 
or better. Neither can any person accept delivery of 

(Continued on page 224) 
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The Electronization 


Of Industry 


Most likely future industrial applications of the science of 
electronics are found in high-frequency heating, automatic 
control, communications, testing, inspection and research. 
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Radio Corporation of America 


LMOST unnoticed against the blazing back- 
A ground of world conflict, a quiet but very sig- 

nificant development has occurred in many of 
the mills and factories of America. Here once-mysteri- 
ous wonders of tomorrow’s “Electronic Age” have 
become practical working assets for today’s job of 
war production. 

This does not mean that American production lines 
are sprouting gimcracks or performing any kind of 
legerdemain. It does mean that new electronic prin- 
ciples and techniques, often associated with conven- 
tional mechanized or electrically-energized equipment, 
are making possible new products and achieving dra- 
matic improvements in the quality of familiar products. 
They are also effecting spectacular savings in time, 
labor, space, materials, and costs. 

In addition to the many practical and important in- 
dustrial applications already tested and in use, many 
new peacetime applications, the result of wartime re- 
search, will appear when the war is over. 
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The potential field of service for electronics in indus- 
try is greater than its pre-war role in all the branches 
of communications combined. There are few industries 
that are not affected by electronics or that cannot use 
advantageously some application of this science. Uses 
to which electronic power, controls, or methods may be 
applied are legion and almost any industrial task can 
be performed electronically if the advantages of the 
electronic method justify the cost. 

The present and most likely future applications of 
electronics to industry may be grouped within four gen- 
eral classifications : Heating processes—the use of high- 
frequency power, generated by electron tubes and cir- 
cuits, to produce heat in materials. Automatic con- 
trol—the use of electron tubes and circuits for precision 
timing, measuring, and calculating functions, for count- 
ing and sorting, and for automatic operation of ma- 
chines. Communications—plant broadcasting (paging, 
messages, announcements, and industrial music pro- 
grams), intercommunication and point-to-point com- 
munication, facsimile transmission, and industrial train-, 
ing films. Test, inspection, and research—automatic in- 
spection of products, use of the electron microscope, 
electron micro-analyzer, cathode-ray oscilloscopes, and 
similar equipment. 


ELECTRONIC HEATING 


VITAL step in many manufacturing processes is 
the heating of materials to change their physical 
characteristics or to force out gases or liquids. Im- 
portant advantages have been realized from the use of 
electronic circuits as a source of heat. Its unique ef- 


HIS electronic power generator (A) 

helps make better plastic products faster. 
Streamlined and semi-portable, the unit gen- 
erates up to two kilowatts of high-frequency 
power. ‘The caged heating chamber and elec- 
trode assembly at the top is specially designed 
for preheating plastic preforms to prepare 
them for molding. Preform is placed on 
lower electrode and the lid closed. At the 
end of a pre-set heating interval the lid auto- 
matically opens, shutting off the power. 


Fig. 1 
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LECTRICAL welding is an important 
part of manufacturing technique. Ac- 
curate control of the time interval during 
which the welding current is applied is essen- 
tial. An electron tube offers a simple, positive 
method of control that is both economical and 
fool-proof. The welder “control” regulates the 
interval of application of plate voltages to the 
electron tubes. The timing is controlled by a 
resistor and condenser network in the grid 
circuit. The use of a resistor of the variable 
type permits adjustment of the timing interval. 


Fig. 2 


fects have made new products possible, improved the 
quality of others, increased the uses of various mate- 
rials, and cut process time from hours to minutes. 

Electronic heating is really an extension of an old 
principle, rather than a new discovery. To early radio 
amateurs, the heating of materials in the coils and con- 
densers of their sets represented power losses and was 
regarded as a troublesome problem. Radio equipment 
manufacturers was one of the first to recognize the con- 
structive possibilities of this heating action, however, 
and the principle was put to work some years ago in the 
manufacture of electron tubes. 

Extension of the principle to other industries was 
stimulated by the wartime need for greatly accelerated 
production and for utilization of new or substitute mate- 
rials. Processes in which it is widely used today include 
glue-bonding of wood assemblies, pre-heating of plastic 
materials for molding, heat-treating and drying of tex- 
tiles, and case-hardening, annealing, soldering, and 
welding of metals. 


INDUCTION HEATING FOR METALS 


Romance and drama are found in many applications 
of electronic power heating. Among the newest, for 
example, are the bulk reduction of purified penicillin 
solution, for which a unit has been installed in one of 
the country’s leading pharmaceutical laboratories, and 
the heat treatment of rayon cord, for which installations 
have been made in several tire-cord plants. 

The penicillin unit speeds production of this life- 
saving wonder drug, needed on fighting fronts as well 
as in home-front hospitals and sickrooms, by complet- 
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ing in only 30 minutes a major phase of the dehydrating 
process which requires 24 hours by ordinary methods. 
Additional advantages are that the cost of equipment 
and maintenance is only a fraction of the cost of con- 
ventional equipment, and the electronic apparatus oc- 
cupies much less space. 

The rayon processing application, developed when the 
testing of tires made from synthetic rubber indicated 
the desirability of using rayon cord in place of cotton 
as a reinforcing fabric, promises to facilitate the mak- 
ing of tires of lighter weight and longer service, now 
and when natural rubber is again available. 

An electronic power generator (Fig. 1) is essentially 
the same in principle as a radio broadcast transmitter, 
except that the high-frequency power it generates is 
fed into the industrial material being treated, instead of 
being coupled to a transmitting antenna. Two sepa- 
rate and distinct methods of electronic power heating, 
involving different principles of application and opera- 
tion, are used for different kinds of materials. These 
are “induction” heating, for electrical conductors such 
as metals, and “dielectric” heating, for so-called non- 
conductors such as wood, plastics, and textiles. 


DIELECTRIC HEATING FOR PLASTICS 


In dielectric heating, the wood, plastic, or other mate- 
rial is placed between two metal electrodes or applicator 
plates. An alternating voltage, usually of a frequency 
between 10,000,000 and 30,000,000 cycles per second, 
is applied across the assembly formed by the plates and 
the work object or material, causing high-frequency cur- 
rents to flow through the material and generate heat 
within it. In induction heating, the material to be 
heated is placed in or near an inductor coil (usually 
copper tubing) which carries an alternating current, 
usually of a frequency between 100,000 and 1,000,000 
cycles per second. The magnetic field of the coil in- 
duces currents in the work material, which in turn 
cause it to heat. 

Briefly stated, the advantages of high-frequency heat- 
ing stem from the fact that heat is generated within the 
material being treated, instead of being applied from the 
outside and having to “soak in.” For wood, plastics, 
and other “non-conductors,” this makes possible the 
simultaneous and uniform heating of all parts of the 
object or assembly without excessive heating of outside 
surfaces. 

In treating metals, an advantage lies in the fact that 
high-frequency currents concentrate at the surface of a 
metallic conductor, with the depth of heat penetration 
governed by the frequency and the kind of material. 
This permits close control of the depth of treatment 
when high concentrations of power are used with very 
brief intervals of application—of the order of one-tenth 
of a second, for example. In case-hardening it often 
permits “self-quenching”—that is, the necessary quick 
cooling of the heated “skin” by conduction of heat to the 
relatively cool interior of the piece. 

In many applications there is the additional advantage 
that no direct electrical connection is needed between 
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At Dow, we firmly believe there is one sure answer to success in plastics. It’s a simple, friendly idea—yet 


so important that we are putting aside this advertising space to tell you about it. 
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continuing cooperation with them in developing nearly every job. As plastics move into a period of even 
greater usefulness, this teamwork becomes increasingly important; for putting plastics to work right is not 
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the power source and the work material. This has 
facilitated the introduction of conveyor belts, turntables, 
and other mass production techniques where continuous 
processing formerly was impossible. Another factor is 
that greater heating efficiency and greater comfort for 
workers are provided by elimination of the need for 
heating associated elements and surrounding air. 

Some observers foresee a broad field for high-fre- 
quency heating in the furniture industry after the war 
particularly in the manufacture of curved-laminated 
sections for radio cabinets, pianos, and other furnishings 
requiring formed-wood members. Present methods em- 
ploy processes such as slotting, steaming, and bending 
sections of plywood, and reinforcing them with solid 
pieces of wood. The forming of curved plywood sec- 
tions by presses employing high-frequency heating 
would be quicker, provide lighter and stronger com- 
ponents, and, once the tools and fixtures were devel- 
oped, probably prove less costly. 

Applications in the metals field for case-hardening, 
annealing, brazing, tempering, soldering, and welding 
will be innumerable. (See Fig. 2.) Leaders in the 
plastics industry have stated that the introduction of 
electronic power heating is the most significant advance 
in their industry in more than a quarter-century. 

Other potential applications are constantly appearing 
as postwar possibilities and being subjected to investi- 
gation, and where warranted, experimental develop- 
ment. Such possibilities include the sealing of food 
and drug packages and the seaming of rain garments, 
shower curtains, and balloons made from thermoplastic 
materials ; the sterilization of foods after they have been 
enclosed in containers made from glass or plastics; the 
vulcanizing of rubber; and many other applications. 


ELECTRONIC CONTROLS 


N EXTREMELY important and varied field for 

the application of electronic principles is the con- 
trol of manufacturing processes and machinery. The 
development of the many ingenious electronic control 
devices already in use has been aptly described as the 
addition of “brainpower” to machinery, for they vir- 
tually enable the machine to “think” and react to vari- 
ous conditions. 

Such devices are used to count and sort objects pass- 
ing on a conveyor belt, to time the action of machine 
tools and the application of electric current, to regulate 
the speeds of motors and the filling of containers, to 
sound automatic warnings in event of fire, burglary, or 
the escape of poisonous fumes—even to stop machinery 
if a worker’s hands enter a danger area. 

Positioning of paper to prevent off-register printing 
is one example of the great variety of uses for such con- 
trols. It takes patience and great skill to adjust color 
presses by hand, and a considerable amount of paper 
may be wasted in the process, because adjustments must 
be made while the presses are running. 

In an electronic equipment developed to solve this 
problem, positioning dots are printed on the edge of the 
paper as the first color is run off. As the paper is fed 
through the rollers for each subsequent color applica- 
tion, a sensitive phototube scans the edge of the paper, 
picks up the variation in light reflected by the dots, and 
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instantly converts these variations into tiny electrical! 
impulses. These are amplified by another set of vacuum 
tubes and used to control the position of the paper with 
respect to the rollers. The device has resulted in far 
more precise color registry than formerly was possible, 
and has saved many tons of paper per press per year. 
In another variation of the phototube principle, a plant 
is using tubes in equipment which sorts 80,000 pounds 
of beans daily, detecting and automatically discarding 
those that are off-color. Still another phototube device 
will automatically switch factory or office lights off or on 
when outdoor light rises or falls. 

A somewhat more complex operation is performed 
by vacuum tubes in a traffic control system developed 
by a manufacturer of automatic signal equipment. In 
this system, sensitive magnetic detectors, buried below 
the pavement at an intersection, clock traffic on each 
approaching highway and flash the information to a 
master control center. The tubes in this center auto- 
matically analyze the volume, speed and direction of 
traffic, spacing of vehicles and the number waiting, and 
interpret the needs in terms of the proper traffic light 
signal at each converging highway. 

A valuable application of the phototube in the tex- 
tile and finishing and dyeing industries is suggested by 
our own use of an electronic spectrophotometer for 
testing luminescent materials for the screens of cathode- 
ray tubes. It has been estimated that the phototube can 
analyze and sort out 2,000,000 separate color variations. 
Not only is it possible to match colors in dyes and 
fabrics with great accuracy by electronic means, but it 
is entirely possible to build around the phototube an 


Fig. 3 Gwe late see power solves the problem 
of heating internal elements of an elec- 

tron tube without overheating the glass en- 
velope.surrounding them. The purpose of 
heating is to free metal-absorbed gases from 
the elements while the tube is being exhausted. 
This is accomplished by lowering a high-fre- 
quency induction coil over the tube during the 
exhausting process. Because no heat is applied 
from the outside, the glass envelope is un- 
affected except for heat radiated by the ele- 

ments from within. 
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Time was when this manufacturer of magneto housings By switching to Phillips Recessed Head Screws, this 


used slotted screws and helical inserts to fasten heads to * manufacturer turned a slow-motion process into a fast, 
withstand flight vibrations. Though expensive, this labor- = 1-step power operation, got a truly vibration-proof fasten- 
ious, 2-step hand operation never produced completely ing. He also sliced fastening material costs about 71%, 


vibrationless fastenings. * assembly costs correspondingly! 





ITS A STRENGTH BUILDER! . 176 AN ORDER GETTER! 


Besides being more efficient from assembly and cost ° From the sales angle, too, Phillips Screws are in a class by 
angles, Phillips Screws are better from the design angle. i themselves. They snap up appearance of any product... 
Engineered to stand heaviest driving pressures, they take make it stronger...and banish the burred screw heads 
any load you need to impart product strength and rigidity. : that mar smooth surfaces, snag clothing, sabotage sales. 


3 Pluillijea --~ the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

.. It’s the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 

. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 
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electronic device which could stop the process of weav- 





ing the instant a single thread color changed. 

Electronic controls are also important factors in the 
lens-coating service which is being used to increase the 
transparency of lenses used in military and naval equip- 
ment. This process, which promises more efficient 
meter faces, goggles, eyeglasses, cameras, projectors, 
microscopes, and other instruments after the war, in- 
volves the establishment of a thin film on each side of 
the lens to reduce its tendency to reflect light. While 
the chemical is being evaporated and deposited on the 
lens inside a vacuum bell jar, a photoelectric cell circuit 
is used to measure the diminishing amount of light re- 
flected from a test lens, thus enabling the operator to 
stop the coating operation exactly when the proper 
thickness of film—about five-millionths of an inch—has 
been established. An electronic vacuum gauge is used 
to determine the degree of vacuum in the jar, which 
has a bearing on the hardness of the film. 


ELECTRONIC COMMUNICATIONS 


HILE established and potential uses of electronic 
power and electronic controls cover a very wide 
variety of industries, perhaps an even more universal 





Fig. 4° I ‘HIS improved electron microscope is an 


advanced model of the instrument 
which was introduced to the scientific world 
four years ago. Representing complete rede- 
sign and incorporating simplifications in cir- 
cuit and mechanical arrangements, the new 
laboratory type instrument includes an elec- 
tron diffraction camera as a built-in unit. Its 
direct magnification can be varied in 40 steps 
from 100 to 20,000 times. The detail in 
micrographs made with this instrument is such 
that photographic enlargement up to more 
than 100,000 diameters is practical. Grouped 
above are Perry C. Smith (standing) of RCA 
Victor, manufacturers of the product, Dr. V. 
K. Zworykin (at controls) and Dr. James 

Hillier, both of RCA Laboratories, Inc. 


service of electronics in industry lies in the field « 
communications. Adoption of plant broadcasting and 
industrial music service has been so stimulated by the 
mounting evidence of its beneficial effects on produc- 
tion, employee morale, and administrative efficiency i: 
war plants that systems are now in daily use in leading 
plants of many industries. Plant broadcasting installa- 
tions have been made in some of the nation’s foremos: 
steel, chemical, textile, automotive, shipbuilding, and 
aircraft plants, in many U. S. Navy Yards, and in other 
industries. 

Time savings and other economies have been realized 
through the use of such systems for paging, for the 
broadcasting of executive messages and company an- 
nouncements, and for inter-office and inter-shop com- 
munications. In addition, surveys conducted by gov- 
ernment and private agencies have shown that plant 
broadcasting of selected programs of recorded music 
helps materially to strengthen morale, reduce absentee- 
ism, and improve productive efficiency. 

Other electronic equipments serving the communica- 
tions needs of industry today include office intercom- 
munication systems, outdoor public address systems, 
and point-to-point communication systems used in some 
industries to facilitate control of several related opera- 
tions from a remote central station. 

To the extent that industrial training and education 
are functions of communications, it may be proper to 
include in this category the expanding service to in- 
dustry performed by electronic sound-on-film recording 
and projection equipment. The striking success with 
which 16-mm. sound film has served the vast emer- 
gency training programs of the armed forces has 
strongly emphasized the value of this medium for train- 
ing in industry. 

New industrial communications services now appear- 
ing as postwar probabilities are electronic facsimile 
transmission and industrial television. When civilian 
production can be resumed, RCA is prepared to expand 
a variety of facsimile activities in which a substantial 
beginning had been made before the war. Tape fac- 
simile equipment, for example, was tested for police 
communications several years ago. Messages trans- 
mitted by this equipment are printed on running tape 
by a compact receiving unit which can be installed in 
vehicles as well as in plant or office locations. The 
printer starts when the sender begins transmitting, 
whether or not an attendant is present at the receiving 
end at the time. 

Work is also continuing in the field of page facsimile, 
by means of which exact full-page reproductions of 
letters, documents, maps, diagrams, and photographs 
may be transmitted over long distances in minutes. 
Facsimile may also be employed for copying and dupli- 
cating purposes and for production of printing-plates. 
either locally or remotely over circuits to one or many 
places. 

Possibilities envisaged for industrial adaptations of 
television include its use as the “eyes” of factories and 
laboratories—the means of coordinating and controlling 
giant manufacturing enterprises, and the means of look- 
ing into places that might be inaccessible or too dan- 
gerous to permit direct observation. Industrial televi- 

(Continued on page 254) 
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ERIC A. JOHNSTON, President, Chamber of Com- 
merce of the United States (addressing the Milwaukee 
Association of Commerce)— 

“I know that many businesses and top executives 
already are giving sustained attention to regular opera- 
tions. I hope more of them will do so. Let’s recognize 
the achievements of those who have estabilized their 
businesses. Let’s give credit to those employers who 
already provide millions of steady jobs. Steady em- 
ployment generally has not had enough attention from 
top management. Finance, purchasing, sales and pro- 
duction have come first. Yet, regular employment is 
of equal importance. I hope the day is near when 
regularized operations and steadier employment will 
be functions assigned to the president or the first vice 
president in every concern in the country. Then, and 
only then, will management make progress toward pro- 
viding steadier jobs. 

“We must always remember that wages are paid, not 
out of the boss’ pocket, but out of the productivity of 
the enterprise. If the boss can’t find a market for his 
products, then eventually the scheme breaks down. I 
would be unfair to my fellow business men if I left 
the thought with you that this problem is theirs and 
theirs alone. Those who are customers of business— 
the users of our products—have a responsibility as well. 
Jerky or spasmodic buying does not make for steady 
jobs. And those who are in the service of the govern- 
ment must do their part. Business must have assur- 
ance of its chance to maintain its own security if it is to 
give its employees assurance of their security. And that 
should be framed in gold letters over every executive 
desk in Washington.” 


ANDREW H. PHELPS, Vice President, Westing- 
house Electric & Manufacturing Co. (before National 
Handling Machinery Manufacturers Conference )— 
“The postwar age for which we all earnestly hope and 
pray, will mean a tremendous shuffling of manpower. 
Every concern that builds equipment or a consumer 
product will eventually find sales emphasis most neces- 
sary. I believe that salesmanship will be more neces- 
sary than it has ever been in the past. Salesmanship 
will bring intelligence and a desire to the outermost 
parts of the earth to possess and use American equip- 
ment and things. I am speaking here of personal sales- 
manship where a man represents you to possible buyers. 
Several million of the men who are now in Service or 
in other kinds of jobs will enter selling. If these men 
can be retrained, reoriented and re-educated to become 
expert salesmen, each one of them can make jobs in 
plants and factories for from 50 to 100 persons who will 
manufacture the goods to be sold. There is a tremen- 
dous job to be done, for the men now selling have for- 
gotten the art. The men returning from Service will 
have to be re-educated to the importance of selling. 
Many new salesmen will have been developed through 
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expediting and follow work. Others should be recruited 
from the schools. These men will be young, enthusias- 
tic and a great tonic to the older men who have lost the 
art. I believe many of our job problems and the success 
of our future industrial development is in no small meas- 
ure in the hands of the sales forces of America.” 


W. P. ZIMMERMAN, Vice 
Corning Fiberglas Corp.— 

“We realize that many of our employees will acquire 
new and valuable skills during military service. We 
also realize that some employees may, through disuse, 
lose to a greater or less degree their former skills. 
Finally, there will be those who, because of disabilities 
incurred in service, will be unable to handle the jobs 
they left to join the armed forces. A feature of our re- 
employment program is the establishment of training 
courses, designed to retrain employees who have lost 
former skills and to fit disabled veterans for jobs within 
their capacity to perform. So far as is humanly pos- 
sible, all former employees who have acquired higher 
skills will be placed in jobs where they will have full 
scope for their abilities.” 


President, Owens- 


HENRY H. HEIMANN, Exccutive Manager, Na- 
tional Association of Credit Men (in an end-of-the-year 
statement )— 

“Financially, 1945 will be a year of continuing high 
taxation at war levels and of diminishing profits, irre- 
spective of the volume of business, whether from war or 
peacetime production. Profit limitation, through meas- 
ures of taxation and regulation of maximum earnings, 
plus added costs of production, with rigid sales prices, 
will reduce profits in ’45 as against ’44. The rate of 
earnings on the whole, however, will be satisfactory 
and if wisely reserved, will add strength to the financial 
position of American industry for its reconversion pro- 
gram. The last half of the year, particularly, should 
witness the beginning of a wave of small businesses, 
of which many will appear in the course of the next three 
years.” 


J. F. LINCOLN, President, Lincoln Electric Co. (in 
a statement accompanying distribution of $3,000,000 
year-end pay to employees )— 

“We live in critical times and the postwar years will 
present new problems. One of these is jobs for all 
Americans who want to work. Another is the rehabili- 
tation of war-torn countries. Exporting of our goods 
is advocated as a step towards a solution of both of 
these problems. How, I ask you, can we hope to put 
our goods down on foreign soil unless we can make 
them at a cost less than the people in those countries 
believe they can make the goods themselves? Again, if 
we export, we must import. When artificial trade 
barriers are removed to permit this trade between na- 
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Offner Electric Shock Therapy apparatus 
has been widely prescribed for treatment 
of psychiatric patients for more than five 
years. From the very first experimental 
model to present-day production units, 
Guardian Overload Relays have been 
used exclusively to protect the patient 
from dangerous current surges. 


Relays wv GUARDIAN 


In certain types of mental disorders it is possible to 
shock patients back to normal by passing an electric 
current through brain tissues. Naturally the patient 
must be protected against the possibility of excessive 
current surges. Such protection must be positive— 
dependable. In providing this protection, Guardian 
Series L Overload Relays have established a perfect 
record for safe, dependable performance in hundreds 
of thousands of known treatments. 


The Series L Overload Relay provides accurate pro- 
tection against surges and overloads. Standard coils 
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attract on 150, 250, 500, or 750 milliamperes; coils for 
operation on other current values are available on 
specification. 


The large, oversize contacts used on this relay can 
take severe overloads without damage. They are rated 
for 1500 watts on 110 volt non-inductive A.C. and in 
A.C. primary circuits of any inductive power supply 
delivering up to and including 1 kilowatt. Contacts 
lock open and cannot be reset until overload is removed. 
For further information, write for Series L bulletin. 


Consult Guardian whenever a tube is used—how- 
ever—Relays by Guardian are NOT limited to tube ap- 
plications, but may be used wherever automatic con- 
trol is desired for making, breaking, or changing the 
characteristics of electrical circuits. 
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tions, how are we going to compete with others and 
retain our high living standards unless the productivity 
of American workers is high enough to support our 
standards? Let a man understand that he is going to 
be fully rewarded for his efforts and it is astonishing 
what he can accomplish. The man himself discovers 
he can do what he never believed possible before. He 
develops the latent abilities everyone possesses. There 
is no limit to what America can do if the full produc- 
tivity of her people is tapped. Great as our progress 
appears up to this time, we have in fact only scratched 
the surface.” 


E. W. ENGSTROM, Research Director, RCA Lab- 
oratories (in an address at the First Annual Confer- 
ence of the Television Broadcasters Association )— 

“Now, as at earlier times, there are those who raise 
their voices in opposition, but today the industry in 
regard to television is as nearly united in its recom- 
mendations as it is practical to expect. Those who op- 
pose, speak of the need of further improvement and re- 
finement and of the necessity, therefore, to use channels 
in a higher frequency portion of the radio spectrum. 
Although they do not say so, the end result of following 
their recommendations would be to delay television for 
a long time. I have been active in the research and 
engineering development of television for many years. 
I have participated in the planning and the coordination 
during the period of the growth of television from re- 
search status to its present-day maturity. 

“When the presently assigned television channels 
were allocated by the Federal Communications Com- 
mission, radio manufacturers were able to supply trans- 
mitters for only a group of channels at the low fre- 
quency end of the band. The assignment of channels, 
however, spanned from 50 to 300 megacycles. Research 
began on transmitter tubes and apparatus, but again 
the war brought progress almost to a standstill. Now, 
however, the results of this ‘slowed up’ research pro- 
gram are beginning to take tangible form. A develop- 
ment transmitter is now under test giving substantial 
output power up to 300 megacycles. Satisfactory pic- 
ture transmission has been accomplished. Tests under 
full scale field conditions in a metropolitan area are 
scheduled to begin soon. These major advances over 
and above general improvements in techniques brought 
about by war research and again over and above an al- 
ready excellent television status, pre-war, promise a 
most favorable situation for television. Technically, 
the stage is set and ready.” 


H. W. BURRITT, President, Eureka Vacuum Cleaner 
Co, (at a conference of company distributors )— 
“While devoting full production to war material, the 
company is readying plans for limited resumption of 
consumer goods as soon as war conditions permit, so as 
to assure maximum postwar employment for men and 
women who will be released from the armed forces 
and war work. Although we have spot authorization 
for production of cleaners and irons, production pro- 
grams for war material have been or are being reviewed 
and stepped up, our’s included, and regardless of any 
other consideration, we must and will meet our respon- 
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sibilities to the armed services. 

“At the same time that we have been busily engaged 
in the development of war products, we have also been 
active in the postwar products program. Cleaners for 
immediate postwar delivery have been re-engineered 
and re-styled. We feel that our plans have been well 
made, and that you can rest assured that products will 
come to you quickly and in the quantity which you ex- 
pect at a date which will reflect the effort placed behind 
our planning and which will not hinder our war effort. 
With proper planning, we are confident that not only 
Eureka, but the whole major appliance industry, can 
establish new highs of employment in the postwar 
period. We have seen in the past years how important 
proper planning is to the success of any program. The 
businessmen of America dare not and will not be 
charged with failure of postwar maximum employment.” 


J. H. RASMUSSEN, General Sales Manager, Manu- 
facturing Div., Crosley Corp. (before the Sales Execu- 
tives’ Club of New York)— 

“T don’t believe that we can afford to go along on 
these optimistic, pentup demand, easy-to-make sales 
figures that come out of the numerous recent surveys. 
If we blindly accept these figures, we may readily de- 
velop a false sense of security. This, in turn, might 
influence us to omit doing many of the things we must 
do to prepare for the postwar market. I have no quar- 
rel with the survey makers. Their job is necessary to 
measure the postwar possibilities. I don’t want to be- 
little their efforts. But I believe we must interpret the 
results of such surveys realistically.” 


BENJAMIN ABRAMS, President, Emerson Radio 
& Phonograph Corp.— 

“Television is already advanced far beyond the stage 
to which radio had been developed at the time the same 
number of receivers had been sold to the public. These 
improvements in television will come faster for three 
reasons. First, the war has greatly stimulated research 
in all fields, and particularly in electronics; second, 
there has been an improvement in research technique 
itself, so that engineers know how to go about solving 
problems much faster than they did at the time radio 
was in its infancy; and third, there is more incentive 
now to build television sets than there was twenty-five 
years ago to develop the radio.” 


BRIG. GENERAL SARNOFF, President, Radio 
Corp. of America (in a year-end statement )— 
“Television enables us to see action at a distance. 
After the war by use of television techniques we shall 
be able to reach out and operate many of these actions 
that we see. Just as human fingers press buttons and 
triggers, snap switches and release energy to make 
wheels turn or control machines and vehicles, now 
radio-electronic fingers touch off new magic. Man has 
long dreamed of using radio to start, steer, control 
and operate aircraft, tanks, torpedoes, automobiles, 
boats and other objects. With uncanny manipulation 
of electronics, wartime research has made some of these 
dreams come true. Man has achieved radio control 
over wheels, rudders, wings and guns. Rockets no 
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Reflection of Superior 








> Nor only does the image in the mirror show a view of these 1 KVA POWERSTATS 
but it reflects the years of experience gleaned by SECO engineers in designing variable voltage transformers, 

All the “know-how” gained through laboratory research, technical achievement, and customer demand ig 
incorporated into these new 116 and 216 models... assuring a POWERSTAT with features offered by no 
other unit of comparable size. 












TYPE 116 TYPE 216 
0 Input ; . « « 115 volts, 50/60 cycles 230 volts, 50/60 cycles 
; Output voltage . « « O-115 and 0-135 volts 0-230 and 0-270 volts 
—— Output current. . . 7.5 amperes available over entire 3.0 amperes available over entire 
. output voltage range. output voltage range. 
I ' Output watts . .. . 1000 va 810 va 
No-load power loss . . 3.5 watts 3.5 watts 





4 Dimensions . . . . Over-all 51/16 x 67/8 x 63/8 inches high 
3 mounting holes — 120 degrees apart on 2% inch radius. 


v | As illustrated, this type of POWERSTAT is available either cased or uncased ... the uncased model designated 
s ff by the letter “U” following the type number. 


For further information, write for your copy of bulletin 116 ME. 


SUPERIOR ELECTRIC COMPANY 


441 LAUREL STREET ¢ BRISTOL, CONNECTICUT 
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longer move only as phantoms of imagination. 
“Hundreds of radio-electronic devices are used in 


‘industry and many more will be available in the post- 


war period. They regulate the speed of machinery, 
measure the velocity of projectiles, level elevators, 
analyze and match colors, sort products, control lighting, 
create heat, hold materials in exact position during 
manufacturing processes and skillfully perform a long 
list of other tasks. Electronics is a master of accuracy, 
speed and efficiency. The electron tube brings a new 
meaning to the word ‘automatic’ in mechanical and elec- 
trical operations.” 


CHARLES ROBBINS, Vice President, Emerson 
Radio & Phonograph Corp. (at First Annual Confer- 
ence of Television Broadcasters Association )— 

“Normally, when John Hancock buys an automobile, 
he does so with the assurance that there will be good 
roads to wherever his destination will be. When he 
buys a sound receiver, he does so with the certain knowl- 
edge that there will be good programs for reception. 
Many of our service purchases are made with this sort 
of assurance—that the investments will yield definite 
expected and hoped for benefits. In the case of tele- 
vision, we have yet to develop that residuary value for 
the millions of buyers we must find, if our dreams of a 
great television industry are to materialize, and if our 
industry is to flourish uninterruptedly in the years 
to come. 

“All of us in this business owe a great debt to those 
concerns that have maintained—at their own expense— 
the experimental studios and laboratories which have 
been broadcasting video programs for several years 
back. There have been all too few of such broadcasts, 
and they leave much to the imagination, but they have 
kept alive public interest in television while technical 
developments have been progressing. They are breach- 
ing the gap between wartime and postwar hiatus, 
and they are maintaining the industry status which will 
be vital when the time comes for governmental alloca- 


tion of channels for widespread television broadcast- 
© ” 


ing. 

EDWIN M. GUYER, Research and Development 
Div., Corning Glass Works (at a meeting of the New 
York Electrical Society )— 

“In the postwar period, articles will be made of glass 
which heretofore have never been dreamed possible. 
Glass again will be a leading material in industry in- 
stead of being superseded by plastics. High frequency 
wave heating will solve difficult problems in glass work- 
ing. This novel and versatile tool has made it possible 
to punch holes in glass plates and has produced a variety 
of electrical welding operations on products ranging 
from miniature electric lamps and thin shelled glass 
peanut tubes to 25 pound thick walled electrical bush- 
ings, television tubes and vast networks of single sec- 
tion all-glass pipe lines.” 


JOHN BALLANTYNE, President, Philco Corp.— 

“There has been no production of civilian radio re- 
ceiving sets since early in 1942 and the needs of the 
public for new equipment are constantly growing more 
acute. Of the 59,000,000 receivers in use in homes, 
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offices and automobiles in 1942, thousands are going 
out of service daily due to obsolescence and shortages 
of tubes and other repair materials and a scarcity of 
technical service men in many areas. It is estimated 
that the pent-up demand for radio receivers at the pres- 
ent time amounts to between 20,000,000 and 25,000.- 
000 units as compared with the industry’s all-time high 
production of 13,100,000 sets in 1941. When the na- 
tion’s war needs are met, the radio industry and its dis- 
tributors and dealers should be assured of several years 
of active, profitable business in making up wartime 
shortages and in giving the public the benefit of the latest 
developments in FM and television.” 


R. C. COSGROVE, Vice President and General 
Manager, Manufacturing Div., Crosley Corp.— 
“Crosley made no home radio sets or electrical appli- 
ances during 1944. The manufacturing division’s total 
efforts were devoted to war production. Many very 
difficult and complicated radio and radar equipments 
were developed and manufactured, along with bow tur- 
rets for bombers; gyroscopic sights for the Navy ; spe- 
cial engineering and automotive products, as well as 
many others of a nature we are not permitted to discuss. 
“We are very anxious to get back to our normal 
business, and we look forward to it with a great deal 
of anticipation and zest, because we have all learned a 
great deal during these «ast five years and have become 
a greatly improved organization. We feel that we have 
accomplished a great many things which can be turned 
to good advantage in our normal peacetime business.” 


AIEE WINTER 
TECHNICAL MEETING 


N SPITE of wartime difficulties and the imminence 
of a ban on future meetings of this kind, the Winter 
Technical Meeting of the American Institute of 

Electrical Engineers was held in New York City as 
scheduled, January 22-26. A full program comprising 
papers and conferences on many electrical topics of 
pressing interest was carried through under the direc- 
tion of Charles A. Powel, president, F. A. Cowan, 
chairman of the technical program committee and J. F. 
Fairman, chairman of the Winter Technical Meeting 
committee on arrangements. 

Among the highlights of the meeting was the joint 
session with the Institute of Radio Engineers, Wednes- 
day evening at which Captain J. B. Dow, United States 
Navy, discussed the numerous and varied applications 
of electronics in naval installations. At this meeting 
also, the Edison Medal, highest award within the gift 
of the electrical engineering profession, was awarded 
to Dr. E. F. W. Alexanderson “for his outstanding in- 
ventions and developments in the radio, transportation, 
marine and power fields.” At this meeting also, an 
honorary member certificate of the Institute was pre- 
sented to Dr. Dugald C. Jackson, Professor Emeritus 
of Massachusetts Institute of Technology. The Alfred 
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pH Recorder Chart || 
shows recorded 
pH values 
at two points 
ina flow system 
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How RIA Tubes Help lest themical Solutions 


Cambridge Instrument Company’s 
Electronic pH Recorder Warns of 
Adjustments Needed to Prevent Cor- 
rosion and Waste. 


“ONTROL of acidity or alkalinity in many 

industrial processes should be imme- 
diate, and must be held within specified 
limits throughout the process in order to 
prevent corrosion and obtain uniform 
products, 


Ordinarily, samples of the solution are 
taken at various points in a flow system, 
analyzed in the laboratory, and the process 
is adjusted accordingly. But this takes 
time and offers only a limited accuracy of 


control ... with the possibility of human 
error. 
Exit test tubes .. . enter RCA electron 
ubes! 


The electronic pH Recorder developed 
by the Cambridge Instrument Company, 
utilizing RCA Tubes, determines and re- 
cords graphically at a central location the 
PH value of a solution at several different 
points. (The pH value of a solution is a 
humber indicating hydrogen ion concen- 
tration and, therefore, the degree of acid- 
ity or alkalinity of the solution.) 


How It Works: In the electronic pH re- 
Cording system, a glass electrode is im- 
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mersed in the solution at each point to be 
measured. The ion concentration, or pH, 
of the solution produces an electrical po- 
tential between the electrode and the solu- 
tion. Measurement of this minute potential 
. . Made possible by RCA amplifier tubes 
. indicates the pH of the solution. As 
many test electrodes can be used as are 
needed to give accurate, continuous con- 
trol of the pH of the entire flow system. 
The electrodes are connected electrically 
to the central control point, which may be 
located anywhere. 


Applications: The electronic pH recorder 
makes possible accurate control of the 
acidity of boiler water feed, corrosion in 
oil refineries, carbonation in sugar refin- 
eries, fermentation in breweries and dis- 
tilleries, and at numerous stages in the 
manufacture of paper and textiles. 


Listen to ‘‘THE MUSIC AMERICA 
LOVES BEST,“ Sundays, 4:30 P. M., 
E. W.T., NBC Network 

















THE FOUNTAIN-HEAD OF MODERN 
TUBE DEVELOPMENT IS RCA 


For Further Information on the electronic 
pH recorder, write to the Cambridge In- 
strument Co., Grand Central Terminal, 
New York City. If you have some other 
problem involving the use of electron tubes, 
RCA tube application engineers will be 
glad to help you or put you in touch with 
a manufacturer who can. 


For a copy of the free 32-page booklet, 
“Electrons in Action at RCA,” write to 
RADIO CORPORATION OF AMERICA, 
Commercial Engineering Section, Dept. 
62-51K, Harrison, N. J 





62-6336-51 
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OF AMERICA 


RCA VICTOR DIVISION . CAMDEN, N. J. 























































Noble Prize, awarded jointly by four engineering sys- 
tems for the best paper presented during the previous 
year by an engineer under 30 years of age, was awarded 
to W. R. Wilson of the Pittsfield Plant, General Elec- 
tric Co. His paper had been entitled “Corona in Air- 
craft Electrical Systems as a Function of Altitude.” 

Among the technical sessions, several were devoted 
to subjects of particular interest to utility engineers, but 
others considered topics of prime concern to engineers 
engaged in design, development and manufacture. 
Among these were sessions devoted to machinery insu- 
lation, electrical machinery, industrial control, com- 
munication, industrial power applications, aircraft elec- 
trical apparatus and utilization and the influence of air- 
craft environment on electrical design. There were con- 
ferences on high frequency dielectric heating and indus- 
trial system and apparatus voltage ratings. 


SILICONE RESINS 


The use of silicone resins for the insulation of elec- 
trical machines came in for special attention and was 
discussed by several engineers experienced with these 
materials. “It is important to recognize,” said T. A. 
Kauppi of Dow Corning Corp. and G. L. Moses of 
Westinghouse Electric & Mfg. Co., “that the use of 
silicone resins in electrical insulation need not repre- 
sent any radical departures from well established prac- 
tices. Inorganic components of high temperature in- 
sulation have long been available and their characteris- 
tics proven. It was the organic bonds, impregnants and 
surface treatments which limited the thermal endurance 
of composite insulation containing mica, asbestos and 
fibrous glass. Silicone resins should be used in combi- 
nation with these well known materials. 

A practical suggestion regarding the use of landing 
lights on aircraft was made by W. W. Davies of United 
Airlines Inc. “Intensity of illumination,” said Mr. 
Davies, “of the present landing lights probably has been 
adequate in the past. However, with increased opera- 
tion both in terms of volume and number of aircraft 
coming into an airport and with the possibility of im- 
proved landing equipment permitting operation in more 
inclement weather, considerable comment has been ex- 
pressed as to the need of landing lights with greater 
intensity. It appears that a better solution would be 
found by completely lighting up the runway so that it 
glowed as a ribbon with no reflections. The general 
characteristics of the landing lights with respect to in- 
tensity, then, could remain as they are at present. This 
would eliminate the need of carrying added weight in 
the form of additional electric power and larger landing 
lights aboard the aircraft.” 


WELDING 


The effect of the increased use of welding in wartime 
production was apparent in the number of papers and 
discussions dealing with this subject. Mr. W. J. Con- 
ley of the Lincoln Electric Co. undertook to look ahead 
to the use of arc welding for peacetime purposes. “On 
a basis of these developments and the experience 
gained,” said Mr. Conley, “it would appear that welding 
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will be more universally adopted by industry, which will 
influence and cause great changes in many fields. Im- 
proved gasoline made possible by better refining through 
the use of welded equipment operating at higher tem- 
peratures and pressures will influence engine design. 
Thus lighter, higher powered, more economical units 
will make possible transportation for the average man, 
so that he will be able to have a home far from the con- 
gested industrial area. Higher speeds will be possible 
with greater safety due to the combination of lighter, 
stronger automobiles made of special alloy steels and 
aluminum and magnesium. Rail transportation will be 
greatly improved due to light welded alloy steel coaches 
propelled my correspondingly efficient Diesel engines 
made by welded fabrication. 

“The whole agricultural picture may be changed since 
welding makes it possible to build large food processing 
units which can be portable to be brought to the location 
of crops. Such equipment will include welded steam 
scalders, driers, shredders, dehydrators and canning ma- 
chines which will handle tons per hour instead of 
bushels. 

“Chemistry is being put to work on new developments 
and will advance further through the use of welded equip- 
ment to produce materials synthetically to make many 
new articles, as well as those already familiar to us. 
Synthetic fabrics and rubber are now common. Atoms 
have been broken down by the use of electrical energy in 
welded cyclotrons so that it is not unreasonable to 
visualize the harnessing by means of welded devices of 
atomic energy thus made available. 

“It is not beyond practical possibility to produce 
in quantities pre-fabricated housing units of welded 
steel sheets. Thus, houses may come off the production 
line with all the heating, plumbing, electrical connec- 
tions and trim installed for quick assembly in a few 
hours. They will be durable, weatherproof, termite 
and vermin proof. Style and variety can be incor- 
porated by combining standard units in various ways. 
If desirable, they can be dismantled and moved, which 
is impossible with the present type. Thus welding 
holds promise of revolutionizing life as it is now known 
and make possible comforts and conveniences scarcely 
dreamed of at present.” 

Some of the following talks, which contained much 
of interest to designers and engineers engaged in prod- 
uct development, are available in pamphlet form for a 
nominal sum and may be had by addressing the Ameri- 
can Institute of Electrical Engineers, 39 W. 39th Street, 
New York, N. Y. 

A Comparative Analysis of A-C Crane Hoist 
Control Systems By C. B. Risler, Westinghouse 
Electric & Mfg. Co. 

An Internal Timer for Arc Duration By J. S. 
Quill, General Electric Co. 

Measurement of Subtransient Impedences of 
Synchronous Machines By Gordon F. Tracy, U. 
of Wisconsin and William F. Tice, Barber Col- 
man Co. 

Modern Developments In the Use of Arc Weld- 
ing By W. J. Conley, The Lincoln Electric Co. 

Application of Electrical Equipment for Pro- 
peller Milling Machine By H. E. Morton, Mor- 
ton Mfg. Co. and G. Rutemiller, Crosley Corp. 
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\ @ It’s the little things that loom biggest temperature-controlled; why every step 
n ; 
, in the manufacture of delicate electrical in their mass production is protected. 
' ing i Little things lik 
measuring instruments. Little things like 7 

y 8 § As a result Triplett Instruments perform 
= specks of dust or breath condensation 

better, last longer and render greater 
. can play havoc with accuracy. That’s 


service value. 
why Triplett Instruments are made in 


spotless manufacturing departments; why Extra Care in our work puts Extra 


the air is washed clean, de-humidified and Value in your Triplett Instrument. 


A/.2: Triplett ; 


ELECTRICAL INSTRUMENT CO. s.iurrron, onto 
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Electrical and Mechanical Parts, Finishes 


PRE-SET INTERVAL TIMER 


For use in plastic molding, rubber curving, batch mix- 
ing, heat treating, enamel baking, blower, pump and 
conveyor operations, watchman signals, food cooking 
applications, this device can be preset to allow a given 
operation to continue for almost any pre-determined 





4 


time limit and to close or open a circuit at the end of 
the pre-set time. Engineered features are the follow- 
ing: Switch, SPDT, 1,000-watt capacity, fully en- 
closed; two exposed gears—motor pinion and wheel, 
precision hobbed ; self-starting, slow-speed motor, indus- 
trial type synchronous, completely sealed; ten time 
ranges from 0 to 15 sec. through 0 to 20 hr. No en- 
ergy is required of the clock motor to trip switch at end 
of present time. All parts are rust proofed and pro- 
tected against corrosion. The timer can be mounted to 
the equipment the timer is to control. Overall dimen- 
sions are 47% in. x 34. in. x 2 in. Paragon Electric 
Co., 405 South Dearborn St., Chicago 5, IIl. 


CORROSION RESISTANT ALLOY 


Specifiable for corrugated diaphragm, bourdon tubing, 
and temperature- or pressure-responsive bellows, 
this precipitation hardening compound is a soft, ductile 
metal which can be either hot- or cold-formed into in- 
tricate shapes and then hardened to a high degree by a 
comparatively low temperature aging treatment. A 
hardness of 400 Vickers can be obtained by aging either 
dead soft or cold worked material. The physical prop- 
erties corresponding to this hardness are: tensile 
strength, 200,000 psi.; yield stress for 0.1 per cent 
offset, 170,000 psi. ; and a proportional limit of 120,000 
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psi. High freedom from “drift” and high fatigue 
strength make the alloy useful as a spring material. This 
metal has a nominal chemical analysis of 60 per cent 
copper, 20 per cent manganese. Although it is more 
than half copper, it has a silvery color and presents an 
attractive surface when polished. Hardening to any 
degree between dead soft and full hard is produced by 
varying the time at the aging temperature. The aging 
temperature is always the same, 750 deg. F, but is not 
critical, since it may be varied 100 deg. F without affect- 
ing the resultant hardness. Hardened parts may also 
be drawn to any lower hardness by heating for a few 
minutes at a temperature selected between 850 and 
1100 deg. F. After heating to the latter temperature 
the material will be fully annealed. To reharden ma- 
terial softened in this manner it is only necessary to re- 
peat the aging treatment. The elimination of solution 
treatment as a prerequisite to aging simplifies the heat 
treating process. W. M. Chace Co., 1600 Beard Ave., 
Detroit 9, Mich. 


ROTARY RELAY STEPPING UNIT 


This compact twelve-position driving mechanism oper- 
ates a shaft extension through 360 degrees in twelve pro- 
gressive steps. When built up as shown, the unit pro- 
vides a twelve position selector switch which indexes 
one position for each momentary current impulse. The 
unit will drive up to three wafer switches, or any other 








load not in excess of twelve oz.-in. torque. It can be 
made to operate clockwise or counter-clockwise. The 
actuator can be furnished as a direct drive indexing 
the load with the current impulse or it can be furnished 
as a spring drive, indexing the load following the current 
impulse. In the first case, the switching operation is 
complete the moment the solenoid operates; in the lat- 
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WHY WE LIKE TO 


THE production of high-efficiency electrical and 


electronic equipment demands close control over the 
manufacture of most of the parts which go into it. 

To be certain of accurate control over component 
parts, Connecticut Telephone and Electric Division 
manufactures an unusually high percentage of them 
in its own plant. For instance, we produce our own 


magnets, wind our own coils. Stampings and screw 


“ROLL OUR OWN” 


machine products are turned out to our own stand- 
ards, in our own shops. 

These facilities for complete fabrication of the 
more essential elements of a piece of electrical or 
electronic equipment are as important to our cus- 
tomers as to us—they result in a better product at 
a “better” price . . . also assurance of our ability to 


keep delivery promises. 


MAGNETS have a great deal to do with the 
efficiency of many types of electrical apparatus. 
Specially developed alloys treated in our own 
electric furnaces permit close control over the 
performance of C. T. & E. products. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
GREAT AMERICAN INDUSTRIES, INC. » MERIDEN, CONN. 


TELEPHONIC SYSTEMS ¢ SIGNALLING EQUIPMENT e ELECTRONIC DEVICES e ELECTRICAL EQUIPMENT 
HOSPITAL AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS @¢ IGNITION SYSTEMS 
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@ Aerovox oil-filled industrial capacitors are 
primarily designed for AC operation. The 
several basic types listed in our latest catalog 
have attained wide acceptance for AC motor- 
starting as well as in such industrial applica- 
tions as induction furnaces, welders, neon 


signs, etc. 


These capacitors are hermetically-sealed for 
operation under all normal indoor operating 
conditions. Terminals other than illustrated 
are available or may be designed, to meet 


specific operating conditions. Sturdy con- 
tainers. Choice of mountings. 


= Shintt your proble ao 


Write us about that capacitance problem. Our engineers 
will gladly cooperate in working out a satisfactory solu- 
tion. Literature on request. 
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ter, the switching operation is accomplished by spring 
action following each current impulse. The current r 
quired to operate this unit will depend upon the torque 
required for a particular specification. For a twelve oz.- 
in. load a twelve-ohm coil drawing two amp. from a 24- 
volt de. supply would be required. Price Brothers Co | 
Frederick, Md. 


CHLORINATED SYNTHETIC 


Specifiable as a primer for rubber to metal adhesion, 
as an ingredient in adhesives, paints, lacquers, inks, etc.. 
and as an acid and alkali-resistant coating for metal, 
concrete and other surfaces. This new compound offers 
most of the characteristics of chlorinated rubber. It is 
available in metal primer formulations and in powder 
form which are flame, moisture, and chemical resistant, 
soluble, stable and compatible with plasticizers in the 
same degree as rubber. Union Bay State Chemical 
Co., Rubber Chemicals Div., 50 Harvard St., Cam- 
bridge 42, Mass. 


ELECTRONIC CONCENTRATE CONTROL 


Detects and controls, through operation of signals, 
valves or pumps, changes in liquid concentrations. This 
electronic method provides accurate control for all speci- 
fications in which changes in concentration are accom- 
panied by a corresponding change in electrical conduc- 
tivity. One example is the detection of contamination 





in boiler condensate. Another use is in that instance 
where it is necessary to maintain an interface between 
two liquids differing even slightly in electrical conduc- 
tivity. Electronic operation thus permits single or two- 
level control of one liquid within a tank, even though 
another liquid may be above or below it. This unit has 
a sensitivity range of 100 to 5,000 ohm and operates 
on a 5 per cent change in probe-circuit resistance. The 
predetermined resistance value for which the control is 
set remains fixed regardless of variations in line voltage 
or tube characteristics. The voltage applied to the 
probe never exceeds 25 volt, thereby eliminating any 
possibility of electrical shock or explosion hazard. This 
device incorporates a SPDT relay, rated at 10 amp. 
ac., 5 amp. dc., for normally closed and normally open 
operation, and requires a supply of 115 volt ac. 60 
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3 Standard Fastenings 
for Production Efficiency 


>} 


Phillips Recessed Head 
Screws—The modern, ef- 


w M4 fective, time-saving fastening 


device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws —Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 


PLAY SAFE 
PME INE a 
SE Et 


“ Cold-forging "— proof #28 


Me la tela Millis) 


It's our business to help you play safe by assisting you 
in the design or selection of the proper “all important” 
fastenings for your product. By making that decision 
early, while your product is still in the design stage, you 
can prepare ahead for the fast and precise assembly job 
essential to your product's success. 


Our broad experience in fastenings and our demon- 
strated ability in special design makes Scovill your logi- 
cal choice. We will recommend the best modern fastening 
for your specific need—a featured standard fastening, or 
a part requiring our ingenuity in specia! design and cold- 
forging such as illustrated by the special purpose item 
shown above. Our special processing of this part, too, 
meant substantial savings in money—materials— motions. 


Call our Fastenings Expert to serve you... and profit 
by our demonstrated Scovill ability in standard or special 
design and cold-forging. Call Today. 


SCOVILL MANUFACTURING COMPANY 


NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building + CHICAGO, 135 South LaSalle Street - 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse- Kemper Insurance Bidg.- LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 
(CR REDE RE RAS MAIR RE RAE SN RM ROR FT INN TT A AREY IE SSSR REE AE RT TA RRNA ARN LPR EARNING RPM: TT 
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WATERVILLE 


PRODUCTS 


SCREW 


DIVISION 
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WATERVILLE 48, CONN. rc TEL. WATERBURY 3-3151 


PHILADELPHIA, 18 W. Chelten Avenue Building 
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ANSWERS TO BOTH QUESTIONS 
WAITING FOR YOU AT DIALCO 


Let us solve your problem with a com- 
plete unit — fitted with the proper G.E. 
or Westinghouse Lamp. We manufacture 
the most extensive line of Pilot Lights . . .. 
Special emphasis on Neon applications. 
Write for Catalog today. 


YOU CAN DEPEND ON DELIVERIES 
WHEN YOU DEAL WITH THE 


TTIW 1a al pees 


900 BROADWAY NEW YORK 3, N. Y. 
Telephone: ALgonquin 4-51 80-1 -2-3 








LIFE-GIVING BLOOD! 


. . thanks to temperature control 


















































Plasma reduction units depend on THERMOSWITCHES 
for accurate regulation. 


THERMOSWITCHES shown by arrows in Laboratory 
Reduction Room. 


Write for catalogue and complete information... to 


(ncormRPORATED 


a/{ ASHLAND- MASS. 





cycle. Application is easy and requires only that ; 
probe fitting be mounted on the tank, with probe ex 
tending into the liquid. This probe is wired to the 
electronic control. An adjustment on the control hous- 
ing is set so that the control relay will operate when 
liquid of a predetermined electrical resistance contact 
the probe. While the probe is immersed in liquid o: 
any other resistance, the control remains inoperative 
but when a change in concentration alters the conduc 
tivity of the liquid to the necessary degree, the electronic 
control relay is energized to operate signals, valves o: 
pumps. Photoswitch, Inc., Cambridge 42, Mass. 


FURNACE TRANSFORMER 
Designed to withstand the heavy jolts given by small 


electric furnaces, this component is a dry type, air- 
cooled and natural-draft model transformer. Owing tc 





its light weight and small space requirement, this unit 
can be easily built into the furnace. Designs are ‘avail- 
able with 55 C rise or 80 C rise insulation. Materials 
used for insulating the latter are all inorganic and con- 
sist of glass and fiber glass products. The unit illus- 
trated here is rated 32 kva., primary voltage 230, sec- 
ondary 120 to 300 in 10-volt steps. Capacities up to 
1,000 kva. with various specified voltage ratings are 
available in either auto- or double-wound design. 


Standard Transformer Co., 121 Dana St., Warren Ohio. 


METHYL METHACRYLATE COMPOUND 


Allocated now to essential uses, such as caps for switch- 
board light signals, parts for sextants and stethoscopes, 
relay box covers, battery adapters and control wheel 
knobs, this molding compound combines heat-resistance 
30 to 40 F higher than general purpose powders and 
clarity with other properties previously unobtainable 
in single formulation, Its faster setting properties, when 
properly heated dies are used, contribute to a shorter 
molding cycle. Moldings of this resin product possess 
excellent reflecting properties and are free of distortion 
when properly molded. In addition, light weight, 
toughness and dimensional stability under exacting 
operating conditions indicate that the new material will 
find acceptance for postwar commercial and industrial 
products such as tail-light and other colored lenses, 
covers for running lights of planes and ships and wher- 
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Manufactured by impregnating a 











continuous fibre, soda-free Fiberglas Cloth aT 

with a special high temperature Pine, 
STC Co ee CC? 1 ae i 
Fiberglas . . . in addition to its resistance Y,” rit 

to high sustained heat... has Ws 4 hy ae 
good dielectric strength, lower power ae ae 
factor, high mechanical strength Bh Cm 






and exceptional low temperature flexibility. 






Weel t- Me Otel) lal ola) Varnished Fiberglas 


Other Vanrtex Products rer t- Ol eae. lee Tim ret elite | 


Varnished Duck Synthetic Resin Extruded Tubing 





Varnished Silk Substitutes Cable Wrapping Tapes 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE, N. J. 
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TECHNIQUE 


It’s our job to design fasteners 
that make your product “click.” 
In the ordinary run-of-mill 
fastening jobs no difficulties 
are encountered—it’s the un- 
usual, hard-to-accomplish . task 
that challenges both of us to 
get our heads together on the 
solution. 


Many odd applications and in- 
tricate fastening requirements 
met over the years enable us 
to place at your disposal help in 
meeting your unusual demands. 





In any event, you will want a copy of the new 
MILFORD screw catalog on your desk, in- 
cluding listings of Phillips recessed head screws. 
We'll gladly send you one if you say the word 


he 


MILFORD 


RIVET & MACHINE CO. 


EASTERN DIVISION = CENTRAL DIVISION 


MILFORD, CONN. & ELYRIA.OHIO. 

















ever transparent protective coverings operate under 
high temperatures. E. I. du Pont de Nemours & C: 
Inc., Wilmington 98, Del. 


EXPLOSION PROOF MOTOR 


For operation in ethyl ether vapors, this motor is con- 
structed to meet the specifications of and carry the labc! 
of Underwriters Laboratories, Inc., for Class I, Group 





to 


C locations. Other similar motors for hazardous lo- 
cations are Class I, Group D, gasoline vapor, Class II, 
Group E, metal dust (magnesium), Class II, Group F, 
carbon black and Glass II, Group G, grain dust. Cen- 
tury Electric Co., 1806 Pine St., St. Louis 3, Mo. 


MAGNETIC CUTTERHEAD 


This product meets the exacting requirements of radio 
and professional recording. Because of fine mechanical 
design and accurate construction, it is possible to record 
at unusually high volume level with little increase in 
distortion. This is important for instantaneous record- 
ings as well as for the making of masters for pressing, 
for the greater the volume level, the less will be the unde- 





sirable surface noise. At 98 lines per in., the cutterhead 
is capable of fully modulating the groove, with a mini- 
mum of distortion. One of the most difficult problems 
encountered in design and manufacture of magnetic 
cutterheads is that of properly damping the moving 
armature in order to give correct bass response, free 
from distortion, while maintaining high-frequency 
response. In this unit, effective damping has been 
achieved through use of long cushion blocks and a posi- 
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TO COMPACT DESIGN 


OU can use Switchettes to con- 
trol several circuits from a 
single location. They can be actu- 
ated by cams in selector switches, 
or by a bellows or lever in limit 
switches. Whichever way you use 
them, G-E Switchettes help you 
save space and make your equip- 
ment more compact. 
Note the dimensions: 114 by 4 
y \% inch. Yet the Switchette 
handles up to 10 amperes at 24 
volts d-c (230 volts a-c), and is 
sturdy enough to withstand millions 
of mechanical operations. 


Its small size, its lightning-fast 
snap action, and its ability to resist 
high phy sical shock and vibration 
make it ideal for built-in applica- 
tions on elec tric control equipment 


GENERAL @ ELECTRIC 


FEBRUARY 1945 


that has to “take it.” Best of all, 
because of its unusual double-break 
contact structure, it simplifies the 
solution of many tricky circuit- 
control problems. 


Don’t handicap your important 
designs 


Your plans for a smaller, lighter, 
or more compact equipment need 
not be stymied by the lack of a 
suitable make-and-break contact 
mechanism. More than 200 modifi- 
cations of the Switchette are ready 
to meet your needs. In addition, 
we have a variety of limit switches, 
transfer and selector switches, push- 
button stations, thermostats and 
timers built around the Switchette. 
Perhaps you can use some of these 


ready-made devices to advantage. 


Send for a catalog 


If you don’t already have a copy 
of our Switchette catalog, mail the 
coupon below. If none of the forms 
listed in the catalog meet your 
needs, our engineers will be glad 
to work with you to adapt them. 
General Electric Co., Schenectady 5 
New York. 
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General Electric Company, Section C676-142 
Schenectady 5, New York 


Please send me Bulletin GEA-3818, which gives 


detailed information on Switchettes. 
NAME 
COMPANY 


ADDRESS 
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MODERN FINISHES 
FOR YOUR PRODUCT 


The new Du-Lite Fact Book is 
filled with information on 
Chemifinishes, based on the 
war time experience of leading 
industries. 







Would you spend 15 Minutes to improve 

your Post-War Product? Then Get the 

Facts about DU-LITE Chemifinishes for 
Steel, Brass, Copper, Zinc 


Every manufacturer of metal products faces the prob- 
lem of what to do about finishes when he gets into 
the post-war period. Competition will be of the 
keenest and modern finishes will play a large part in 
the acceptability and attractiveness of finished metal 
products. 


Color will mean a lot in finishes, but durability, rust 
resistance and cost will always be a deciding factor 
in the practical choice of finishes for thousands of 
items. 


The new Du-Lite Fact Book tells you frankly and 
clearly what to expect of black finishes for Steel, 
Brass, Copper znd Zinc. It is a practical handbook 
for the superintendent and foreman of your finishing 
division. 


A copy will be mailed to you without charge,. or to 
any person in your organization on request. As the 
edition is restricted, better write promptly. 


DU-LITE CHEMICAL CORP. 


MIDDLETOWN, CONNECTICUT 








tive means of adjusting and maintaining the armature 
in correct balance. Adjustment of the armature can be 
made without disassembling the cutterhead. Frequency 
response shows an ideal curve for recording purposes up 
to 8000 cycles. This cutterhead is mounted in an espe- 
cially designed adapter which attaches to the mounting 
casting on the carriage assembly with one bolt. The 
adapter is provided with a sapphire advance ball on a 
swivel type of mount which can be adjusted instantl) 
to permit in-out or out-in direction of cut without any 
additional parts or additional tools. The depth of cut 
is set by a positive micrometer-threaded screw adjust 
ment. The angle of the cutting stylus can be quickly 
changed by another easily accessible screw adjustment. 
The mechanism is so designed as to reduce the danger 
of failure due to shaving troubles. As for specifications 
of this component, frequency response is +2 db., 30 
8000 cycles ; distortion is less than 1 per cent, 400 cycles ; 
impedance is 500 ohms; audio power required is 0.6 
watt (+20 db.) ; size of stylus accommodated is ¥% in. 
long, 0.0062 in. diam. Fairchild Camera and Instru- 
ment Corp., 88-06 Van Wyck Blvd., Jamaica 1, N. Y. 


VACUUM SWITCH KEYING RELAY 


Originally designed for aircraft use, this device has ap- 
plications in many other fields. Developed for reliabil- 
ity in holding its adjustments, it utilizes a minimum of 
parts and has simplified and 
rigid construction. It weighs 
little and by tests shows a life 
far in excess of the five million 
operation minimum required 
for units of this type. The 
relay has seven poles, includ- 
ing one double throw pole 
which handles high-voltage 
radio-frequency currents by 
means of a vacuum switch. All 
high-voltage parts are rounded 
to reduce corona. Struthers-Dunn, Inc., 1321 Arch 
St., Philadelphia 7, Pa. 





HIGH FREQUENCY TRANSFORMER 


Designed for application in the range of 20 to 50 
megacycles, this component has been used in IF ampli- 
fiers, -pre-amplifiers, FM-AM receivers operating at 
greater than 100 mega- 
cycles, provided the 
IF does not exceed 
50. It is suitable also 
for high frequency po- 
lice and fire warning 
communication _ sys- 
tems and for light- 
weight aircraft  re- 
ceivers for plane-to- 
plane communication. 
It has one winding on a linen base phenol formaldehyde 
form and is slug-tuned. All metal parts are cadmium 
plated except the tuning slug which is heavily silver 
plated. For different inductances of 20 to 100 micro- 
henries, the variation in “Q” effected by moving the 
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The EMC moistureproof, 
rustproof fractional H.P. 
motor, illustrated, serves in- 
dustry in many different 
and unusual ways — par- 
ticularly where high humid- 
ity or direct moisture are factors. 


One such application is the refrigerated commercial display 
case, used in butcher shops and stores. Manufacturers secure 
higher efficiency from condenser units by installation of a fan 
to cool down the condenser. Powering this small fan is a tiny 
EMC No. 800 1/100th H.P. motor. This motor, rustproof, 
moistureproof, requires absolutely no attention, and gives 
trouble-free service even under these high humidity conditions. 


Perhaps you have a similar problem that a special EMC Frac- 
- tional H.P. Motor can effectively 
solve. Write for our SERVICE SHEET. 


ELECTRIC MOTOR CORPORATION 


1204 State Street Racine, Wisconsin 
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tuning slug from the base of the coil to the center is 10 
per cent; inductance varies 25 per cent for the same 
positions of the slug. Cambridge Thermionic Corp, 
445 Concord Ave., Cambridge 38, Mass. 





HERMETICALLY SEALED RELAY 


Especially designed for communication, electronics and 
aviation applications, this midget type relay is he: 
metically sealed in a metal shell assuring satisfactory 


Yr 





performance under severe conditions of temperature, 
humidity, pressure, dust, corrosion and fungi. Units 
are normally sealed with content of pre-filtered dry air 
but can be furnished with inert gas or pressurized con- 
tent when desired. This component incorporates a 
standard octal plug base to facilitate testing. The unit 
is 11144 in. long—2% in. including prongs. It weighs 
4 0z. Coil windings can be supplied for voltage ranges 
from 1.5 to 70 volt dc. and are wound to exact number 
of turns. Every unit is subjected to a 1000-volt break- 
down test. Inorganic base plastic insulation reduces 
high frequency loss and assures dielectric and mechan- 
ical strength. Contact arrangements offer flexibility in 
arrangement and handle 2 amp. at 100 watts. A mag- 
netic circuit permits satisfactory operation even with 
coil voltage fluctuations as great as 25 per cent. Units 
are precision built. Betts & Betts Corp., 549 West 
52nd St., New York 19, N. Y. 


AIRCRAFT RHEOSTATS 
These Army-Navy rheostats offer improved control 
protection, being rugged in design and construction to 
' Pry 





provide uniform electrical and mechanical control and 
dependability, under all operating conditions of heat, 
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CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 
CLIFFORD 


a ’ 
Feuther-weight ... the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 
with Hydron Tubing... Brazed 
by “Clifford’s Patented Method. 
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HARNESSING A BOILING LIQUID 
TO CHILL OR FREEZE FOOD 


How Clifford Combines Metallurgical and Chemical Skill 
to Improve Bellows Assemblies 


If sensitive control of high or 
low temperatures is involved in 
your product, you'll be inter- 
ested in the way Clifford builds 
durable accuracy into the re- 
frigerator control bellows assem- 
blies shown at the left. 


First, the bellows has to be 
strong enough to withstand the 
alternate strain of vapor pres- 
sure of the boiling liquid from 
within and resistance of switch 
mechanism from without. The 
Hydron bellows in these assem- 
blies have plenty of reserve 
strength to withstand maximum 
working pressure. 


Second, the right amount of 
the right liquid-fill must be put 
in the bulb so that the tempera- 
ture-thrust curve will level off 
sharply above the working range 
of the refrigerator. This is es- 
sential to enhance the life expect- 


ancy of the bellows by eliminating. 
overpressure due to high temper- 
ature incidental to storage and 
shipping. 

CLIFFORD SHARES THE FACTS 

WITH YOU 

Clifford’s metallurgical and 
chemical know-how, some of 
which is summarized in charts, 
tables and data in our 44-page 
Hydron Data Book, equips us 
to engineer and manufacture in 
volume bellows and filled bel- 
lows. assemblies not only for 
refrigerators, quick-freezers, and 
beverage-coolers, but also for a 
wide range of other products 
involving remote and direct 
control of temperatures and 
pressures. A get-together now 
with our engineering depart- 
ment may save youtime, 
trouble and expense in Las. 
your postwar produc- S22ES 
tion. Write today! eS 


Fill in and mail the coupon below — today. 


CLIFFORD MANUFACTURING COMPANY 


568 E. FIRST STREET, BOSTON 27, MASS. 


Please send me a free copy of your 44-page Hydron Bellows Data Book. 
I am interested in application of bellows or assemblies to: 


0 Air conditioners - unit 

C) Air conditioning systems 

Cj) Aircraft 

() Carburetor altimeter controls 
Engine thermostats 
Gasoline valves 
High pressure steam devices 


L 

{ 

O 

0) Hot water heaters 

() Instruments 
Remote and direct control of 
temperature and pressure 


Other applications 
NAME..... 
COMPANY. 
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STEAM TRAP 
‘. ASSEMBI 


BELLOWS 


0 Kilns & ovens — industrial 

C) Oil heating systems 

0 Oxygen flow indicators 

(0 Oxygen regulators 

0 Process controls 

D Refrigerating systems 

(0 Refrigerator switches 

D Stoves & ovens — commercial 
O Stoves & ovens — domestic 

0 Refrigerator controls 
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MAGNETS ” 


Many have asked us, particularly in recent years, 
“Where’s the connection between ‘CINAUDAGRAPH’ 
and ‘PERMANENT MAGNETS’?” There’s a clue. : . 
in fact, two clues . . . as to the connection. Analyze 
our company name carefully and you'll get it. 


Yes, our interest in permanent magnets goes back many 
years .. . back to a period when we manufactured 
electronic equipment and designed and made our own 
magnets. Thus, our knowledge of permanent magnets 
encompasses not only their design and manufacture but 
their application. 


Today, as for some years past, our business is exclusively 
“PERMANENT MAGNETS”. And much of the 
knowledge stored up has been set down in writing 
in the pamphlet illustrated below. If you are work- 
ing on the design of magnets or are using them, you 
should have this information in your files. Send for 
your copy. 


CINAUDAGRAPH CORPORATION 


6 SELLECK STREET STAMFORD, CONNECTICUT 
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Send for our pampblet .. . 
PERMANENT MAGNET DESIGN 
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cold, humidity, altitude, shock and vibration. They are 
lighter than the allowable weight specified. They meet 
the salt-spray corrosion test and other critical tests and 
operate satisfactorily in temperature range from — 55 C 
(— 67 F) to-+70C (+158 F). They are available in 
two sizes, 50 watts and 25 watts, linear or tapered wire- 
wound, in various resistances, with off position, as re- 
quired. A compact, corrosion-resisting metal container, 
encloses these components, complete with knob. Ohmite 
Mfg. Co., 4835 Flournoy St., Chicago 44, II. 


AXIAL FLOW BLOWER 


Featuring free air delivery, this component has the fol- 
lowing characteristics: 170 cim. (NEMA code); 65 
cfm. (NAFM code) ; 60 cycles, 115 volts; single phase 





capacitor run, 3100 rpm.; 12 watt input; 1 oz.-in. start- 
~ torque; 1 mfd. condenser required; weight 16% 

; overall length 31144 in.; motor diam. 1% in.; fan, 
cae blade propeller type, 4 in. diam. Eastern Air De- 
vices, Inc., 585 Dean St., Brooklyn 17, N. Y. 


SHEATHED HEATING UNITS 


These electrical heating components, which feature 
combinations of custom-built models with standard 
designs, are completely sheathed. The illustrated unit 
is cylindrical for the width of one inch and then fans out 





to form a truncated cone. It contains a woven type 
heating element, asbestos heat lagging on top, and is 
covered by a metal spinning. In other cases the units 
are furnished with glass fibre covering or, when prefer- 
able, with bare resistance wire. Leads may be speci- 
fied bare or insulated in any desired length. Taps can 
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the Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
Dase—cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
cial horizontal and vertical mountings are available. 


\vailable in sizes 5 Hp. and smaller. Other sizes and 
types available up to 150 Hp. 
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Now, while the delivery situation in the entire motor industry is 
serious, the arrival of a new Howell Motor gives double satis- 
faction. 


First, you get the satisfaction of receiving a better performing 
motor. 


Second, you know that it will give you better service, because 
we have rigidly adhered to our policy of maintaining prewar 
standards and have steadfastly refused to compromise in quality. 


Sure, we are swamped with orders today! But we fully recog- 
nize our obligations and are putting forth our maximum efforts 
to see that Howell Motors are distributed fairly among all of 
our customers. 


bug (huiyoun 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 
Manvfacturers of Quality Motors Since 1915 
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be furnished at any specified resistance values. As fo: 
the resistance wire, resistance tolerance approximate: 
+5 per cent, according to the size of the element. T 
accommodate a very high resistance rating, element: 
may be supplied with helically wound resistance cable 
instead of straight wire. Units may be supplied as 
small as % in. x % in. or as wide as 32 in. Length is 
practically unlimited. Basic units vary from 2 in. to 
4g in. in thickness, according to diameter of resistance 
wire. Watt density may vary from % watt to 20 watt 
per sq. in. Maximum temperature of the element should 
not exceed 750 F but higher temperatures are ad- 
missible if the element is embedded in a refractory 
cement. In cases where the heat is carried away fast 
or where the ambient temperature is very low, watt 
density may have to be many times that of normal 
conditions, to provide the necessary heating effect. 
Total wattage per unit depends upon temperature de- 
sired, mass to be heated, ambient temperature, rate at 
which heat is carried away, time allowable for heat-up, 
time cycle of heating, heat insulation provided, and pos- 
sible limitations of energy supply. Voltage is 6 to 250 
volts dc. or ac. at standard frequencies. The basic unit 
may either be mounted in free air or, if electric insula- 
tion is required, between sheets of built up mica. Ter- 
minal arrangement may be provided in the form of 
solder lugs or insulated leads. These units are designed 
into temperature chambers and low heat ovens, impreg- 
nating pans, test chambers, laboratory equipment, air- 
craft equipment and instruments among many other 
uses. Landis & Gyr, Inc., 104 Fifth Ave., New York. 


ACTUATORS 


Developed to provide uniform flap operation on both 
wing panels in the space of seconds, and to meet 
stringent weight and size speciimaiions, these linear 





ictuating units for airplanes are self-contained electri 
motor-driven components. The power package of ea 

unit is a 10,000 rpm., 14% hp. motor, equipped with mag 
netic clutch and brake to prevent overtravel. The screw 
jack actuator is operated by a double gear reductio: 
unit designed as an integral part of the device an 
exerts a maximum force of 3,000 Ib., with 214 in. trave 
on the jack in less than 2 sec. A control gear reductior 
drive turns cams for opening and closing specially de 
veloped limit travel switches. An additional take-of 
shaft is provided for a positioning indicator. Operate 
by a push button in the pilot’s compartment, these unit 
upen specially developed flaps on the wings to giv 
maximum maneuverability even at speeds approachin 
that or suuna. “ine flaps do not materially slow t 
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The Spartan vaporizer illustrated above 
is a brand new development in bumid- 
ifying equipment. Entirely automatic, 
this vaporizer bolds a full balf-gallon 
of water and gives off steam immedi- 
ately even though the water is ice cold. 
The unusual design and ingenious me 
chanical principle of this unit typify the 
progressiveness of American industry in 
deveioping new producis and improving 


old ones witb plastics. 

The ever-increasing usage of Durez 
phenolic molding compounds by man- 
ufacturers throughout industry is due 


directly to two reasons. 


First is the unusual versatility of the 


phenolics. These most versatile of all 


plastics possess such desirable prop- 
erties as excellent moldability, highest 
dimensional stability, diversity of fin- 
ishes, dielectric strength, and resistance 


to heat, moisture, acids and alkalies. - 


Second is the rich background which 
Durez teennicians have acquired 
through specializing in the production 
of phenolics during the past quarter 
century. They have participated in the 
successful development of thousands 
of different products, supplying in each 
case a plastic that fitted the job. In 
many instances, the finished product 


was not all-plastic but consisted of a 


combination of plastic and metal. A 


Designed by Brooks Stevens, molded by Raymond Laboratories for The Spartan Co. 



















good example of this is the above 
illustrated Spartan vaporizer. The lower 
container, inner elements, knobs and 
handles were molded from a Durez 
phenolic compound. The cover is a 


satin-finish aluminum stamping. 


(Indoubtedly you are working out the 
development plans for a product which 
is scheduled for post-victory market- 
ing. Naturally you are considering the 
use of plastics in this connection. The 
benefits of our broad experience plus 
the wealth of data collected in our files 
are at your disposal at all times. Durez 
Plastics & Chemicals, Inc., 282 Walck 


Road, North Tonawanda, N. Y. 
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JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 


Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 214" wide 
and 1}4” high with 144"-28 screws. Jones Bar- 
rier Strips will simplify as well as improve 
the electrical connections of your products. 


2-151 


' Three lines of Jones Multi-Circuit Plugs and 


Sockets fulfill every connecting requirement. 
Hundreds of standard aiadie. 


Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 


All types for vital Industrial, Radio, 
Communications and Signal use. 


N-WeL CUSTOM MADE 


UE ELA aks 


PRESENT Sian 
OPEN . 
CAPACITY 


be accepted for 
prompt delivery. 


NOTHELFER 
WINDING LABORATORIES 
118 Albemarle Avenue Trenton, N. J. 














plane in power dives but help control it, overcome the 
phenomenon of compressiviiiity and this extend the 
range of safe flying speed with fixed wing surfaces 
Electrical Engineering & Mig. Corp., 4606 West Jeffer- 


son Blvd., Los Angeles 16, Calif. 
DEEP IMMERSION PUMP 


Designed in response to machine tool requirements for 
greater tank capacity and utility of floor space, this 
pump features compact motor design, scientific bal- 
ren ancing methods and accurate 
workmanship. It is available 
in two sizes, 19 in. and 23 in. 
immersion below the high level 
line of the coolant reservoir. 
The mounting bracket is a cir- 
cular flange type, 10% in. in 
diam., and is an integral part 
of the unit, making for simple 
application. The entire rotat- 
ing assembly is on a one-piece 
extended steel shaft, electron- 
ically balanced after assembly, 
and mounted in the motor on 
sturdy precision ball bearings. 
This component has no pack- 
ing glands or metal-to-metal 
contacts below the high level 

; line. Elimination of mechan- 
ical friction assures a sufficient flow of coolant with a 
minimum of power consumption and attention. This 
model may be had with % hp. motor for a continuous 
duty and % hp. motor for extra heavy duty, in standard 
current characteristics. Ruthman Machinery Co., Cin- 
cinnati 2, Ohio. 


PLASTIC TERMINAL BLOCK 





Designed for greater voltage breakdown requirements 
as might exist in radio circuits, this block helps to 
eliminate possible arcing at high altitudes. Direct 





shorts from frayed wires at the terminals are prevented. 
The block is capable of withstanding a 3000-volt ac. 
insulation breakdown test. The springs are tempered 
beryllium copper, silver-plated. Interchangeable with 
many standard types of AN terminal panels employing 
screw-type fastenings for the lugs inter-connecting the 
desired wires, the block contains a cam-action “bridge” 
element which bears against the lugs or terminals to be 
interconnected, avoiding screw fastening devices. Final 
assembly time is materially reduced. A quick self- 
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or manufacturers of electrical 

equipment turn to Auto-Lite to 
furnish the wire and cable they need, 
they know they’ll get a precision-made 
product, famed for its dependability. 
They know that the name Auto-Lite 


stands for aggressive research, precise 
engineering and a high quality prod- 


uct. They know of many of Auto- 
Lite’s special insulations, such as 
Auto-Lite’s Vega Chromoxide Enamel, 
an insulation of particular advantage 
where heat-resistance is of paramount 
importance. All these things make it 
natural for them to turn to Auto-Lite 
when wire and cable problems arise. 


Address your inquiries to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO 
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Wire and Cable Division iad PORT HURON, MICH. 


Tune in 


Auro-liTes 


GREAT NEW SHOW 
STARRING 


DICK HAYMES 


“EVERYTHING 
FOR THE BOYS” 


Featuring Men and Women at 
the fighting fronts 


Tuesdays Nights—NBC Network 









COLONIAL 
WIRE STRIPPER 


WIRE STRIPPERS 


ea ame aN 





A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. 


Designed 


to do quantity work on a quality basis on all types of insulated wire 
q 





from 8 gauge to the very 
finest wire. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


simple and efficient. As easy to oper- 
ate as a pair of pliers. 


tie acacia lait tins 


Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. 

Will net crush stranded. wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can prove the merits of a Pyramid stripper 





im your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 


shipping machine and instructions. 


Send for Circulars and Full Particulars. 


AU Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhead Lever and Hand Wire models 
—are fully guaranteed fer perfermance as well as mechanical construction. 


Oe 


2224 SO. STATE STREET, CHICAGO, ILL. 














locking feature provides for snap-in contacts, holds con- 
tacts firmly in position and requires manual release by 
means of levers. Identification markers, coded in the 
same manner as conventional terminals, are applied to 
the disconnect lever and are clearly visible when the 
lever is in the locked position. Another feature of this 
component is that, with a cover, it provides its own 
mechanical protection, eliminating junction boxes. Paul 
Henry Co., 2037 South La Cienega Blvd., Los Angeles, 


STARTING SWITCH 


Specifiable for split-phase motors, this switch does not 
use centrifugal action or draw upon any outside form 
of electro-magnetic action. It is activated by the mag- 


om mo 





netic field of the motor through two iron poles inserted 
into the stator. A flyer is mounted on a shaft so that 
when the poles are energized, it will rotate into posi- 
tion. This closes the electrical contact which energizes 
the starting winding—free of any ac. vibration or arc. 
The starting circuit is opened at the usual 1450-1500 
rpm., or at any other speed, by means of a spring which 
forces the flyer away from the pole pieces immediately 
when the magnetic force drops. Completely sealed 
against dust, gas, oil, etc., this switch is explosion-proof. 
Installation does not require elaborate assembly facili- 
ties for the switch is supplied ready for insertion into 
the stator, with only the winding leads to be attached. 
This component makes no audible sound when engag- 
ing or disengaging. Supplied either grounded or com- 
pletely insulated, it may be grounded to prevent radio 
interference. Borg-Erickson Corp., 469 East Ohio St., 
Chicago 11, Til. 


NARROW LEVER KEY 


For control purposes in electronic and communications 
equipment where smali size is important, this unit is 
only A.» in. wide. Its 18-spring capacity permits more 








than 500 possible switching combinations. Over-all 
design simplification has resulted in a rugged, de- 
pendable device. Made for one- or two-way, locking of 
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The Only Solenoid 


| BUILT BY MACHINE TOOL BUILDERS 
is FOR MACHINE TOOL BUILDERS 






























NON-MAGNETIC 
GUIDE PLATES 












STELLITE WELDED 
ot | CORE-BONDING 
-m | LAMINATIONS 


BAKELITE 

FLUSH RIVETED 
L ENDS 

SPOO OUTSIDE 
ARMATURE 

3 PLY 

VARNISH HAND WOUND 

— COPPER COIL 


HEAVY FULLY -——-" & 


ed | IMPREGNATED ie Saini 
at J CORD ig ae Hi), ONE CENTRALLY 


LOCATED AIR GAP 
es B STELLITE WELDED 
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1) AT POINT OF 7 
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| IMPACT 
Hi STEEL 
: | COIL LINER 
: SHADING COIL | HE 
li- 
to 
4 HIGH GRADE 
g- IRON 
n- LAMINATIONS 
io 
t, 
This “X-ray picture” shows you the Namco Solenoids are doing thousands 
special features of the Namco Solenoid. of automatic jobs—let us give you engi- 
ns Their record in service is just what you neering recommendations to suit your 
is would expect from a Solenoid so ruggedly special application. Bulletin EM-41 gives 
re built—so well protected against failure or details. 
wear-out. 





Acme -Gridley 4. 





Ue a 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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[t's a bee line 


to the battle line with this plastic 
COMMUNICATIONS PART 


THIS telephone handset, be- 
ing molded by Aico, is high on 
the priority list of war produc- 
tion. Efficient communications 
between command posts and 
battle lines are a vital neces- 
sity to successful warfare. A 
steady supply of equipment 
must be kept rolling toward 
our far-flung battle lines. 
The telephone handset 
molded from Bakelite 17019 
was designed for. minimum 
weight and bulk . .. maxi- 
mum strength. It was engi- 


neered for greatest economy 
and speed of production. It 
was held rigidly to specifica- 
tions throughout each step of 
manufacture, 

Aico has had 29 years of 
experience in precision mold- 
ing. The elements of success- 
ful plastics application—prac- 
tical design features, precision 
molds, laboratory-controlled 
production, finishing short-cuts 
—are applied to every Aico 
job to speed up production 
and lower costs. 
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non-locking operation with a positive, snappy action, t) 
entire key assembly is held together by a single screw, 
The spring pile-up mounts on one side of the two- 
piece pressed steel frame, with all front position springs 
in one group and all back position springs in another. 
Contact springs are of nickel-silver with palladium cross- 
bar contacts, and brass back-stop springs are provided 
for tension adjustment. Non-click buffer springs are 
supplied for use in circuits where spring backlash is to 
be avoided. All springs are interchangeable and the 
pils ups may be easily rearranged. When necessary, this 
key can be supplied fungus and moisture proofed ac- 
cording to Signal Corps specifications. Federal Telephone 
and Radio Corp., 32 Central Ave., Newark 1, N. J. 


AMPLIFIERS 


Four different amplifiers meet frequency modulation 
requirements as to frequency response, power output 
versus distortion and noise level. The first type has 


@ 





input impedances of 30/250, output impedance 600 
ohms and frequency response 30/16000 cycles -0.5 db. 
The second is a three-stage amplifier with a gain of 95 
db. It employs input stage electronic mixing. The 
third is a three-stage amplifier, fixed gain, adjustable, 
75/85/95 db. A two-stage amplifier with input im- 
pedance of 600 ohms and bridging completes the four. 
Its fixed gain is 600 ohms, input 61 db. and bridging 
input 45 db. Langevin Co., Inc., 37 West 65th St., 
New York 23, N. Y. 


FUEL AND TIME CONTROL 


For use in controlling oil-fired heating and process 
equipment, this device eliminates wasteful, unnecessary 
firing periods. In addition, it is applicable to the con- 









trol of air compressors, water pumps and other ma- 
chines for it saves wear on machinery and electric cur- 
rent. For the average heating equipment, this control 
is provided with four dials, one for use during summer 
months, one for spring and fall, one for moderately cold 
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TEMPERATURE RANGE... 

SPECIALIZED PROPERTIES OF 
CORROSION-AND-HEAT-RESISTANT 
INCO NICKEL ALLOY SPRINGS 








NEL - “ 


' MONEL - 
Strip... Rod. . Tubing. . Wire .. Castings. 
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K’’ MONEL - 


UP TO 400°F. 
—AT MODERATE STRESSES 


Pure Nickel sprin 

good electrical cones 
bility. 

UP TO 400°F. 

—AT MODERATE STRESSES 
Monel springs are slightly 
magnetic ... lowest in price 


of -the corrosion - resistant 
INCO Nickel Alloys. 


UP TO 500° F. 

~AT FAIRLY HIGH STRESSES 
“K” Monel springs are non- 
magnetic, heat-treatable. 


UP TO 500°F. 
—AT HIGH STRESSES 


“Z” Nickel springs provide 
fairly good electrical conduc- 
tivity...good magnetic perme- 
ability ...are heat-treatable. 


magnetic permea- 


UP TO 700°F. : 
~AT HIGH STRESSES 
Inconel springs are essential- 
ly non-magnetic ... combine 
corrosion resistance with 


strength at high tempera- | 


tures. 


“S$ MONEL - 


INCONEL - “2” NICKEL - 





_burn out in a toa 


“R" MONEL 
NICKEL 
. Welding Rods (Gas & Electric) 


team iron.” 


tired in a shaver.” SF = 





ster.” 





A “tremendous trifle,” the tiny spring in a toaster, steam iron, 
or a shaver has importance far beyond its size. 

When the spring fails, the whole appliance usually quits. 
And that means disgruntled buyers, all the way along the line 
back to the maker. 


Spring failure, however, is something you don’t have to put 
up with. 

You've undoubtedly heard how well the INCO Nickel 
Alloys serve in big jobs where high temperatures and corro- 
sive conditions must be licked. 

Did you know they do the same outstanding job in small 
applications? 

For instance, in steam-iron, flat-iron and waffle-iron thermo- 
stats .. . where corrosion is a constant threat . . . Inconelsprings 
serve at temperatures that range from 500 to 700° F. In toast- 
ers, Inconel springs assure reliable “pop up,” despite high 
temperatures. 

Monel springs in coffee makers resist corrosion... protect true 
coffee flavor. “Z"” Nickel has the high fatigue resistance needed 
where continuous flexing is encountered, as in dry shavers. 

Further information about the properties of INCO Nickel 
Alloy springs is given in the technical bulletin, “New Spring 
Alloys for Tough Jobs.” And INCO technical service is always 
available for consultation on specific metal problems. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC, 67 Wall Street, New York 5, N.Y. 


Company 


: i 
! i 
' THE INTERNATIONAL NICKEL COMPANY, INC. ' 
; 7 Wall Street, New York 5, N. Y. ; 
' i 
. Please send me a copy of the INCO Technical Bulletin, ' 
: “New Spring Alloys for Tough Jobs.” ' 
: ' 
I 

: Name. ; 
i 

! Title j 
! ! 
! i 
! bs 
! ! 
! ! 
! ! 
! 


Address esas bak : aibedentautiian ; 
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| periods and the fourth for extremely cold periods 

| These dials are quickly interchanged. Each dial can b 

| adjusted to make the firing periods as long or short as 

| desired. It may be supplemented by a_thermosta 
which is set for a maximum temperature. When con 
trolling an air compressor, the compressor is starte: 
from % to 1 hr. ahead of time. Compressed air is 
ready and waiting for workers when they report fo 
duty. Where water is used for cooling the machine, a1 
electric valve connected into the circuit feeds water a 
soon as the compressor starts and saves water durin; 
shut-down periods. These devices are available in sey 
eral different type cases, equipped with lock and bypass 
switch. Standard units are furnished for 60 cycles eithe: 
110 or 220 volts and the switch capacities are. 125 volts, 
20 amp. ; 250 volts, 10 amp. ; 2 hp. repulsion-induction ; | 
hp. single phase, 1% hp. de. Units for other voltages 
and frequencies are available for special specifications. § 
National Airoil Burner Co., 1284 East Sedgley Ave. 
Philadelphia 34, Pa. 





SELF-LOCKING CONNECTOR 


Designed especially for small wires, this electrical con 
nector is composed of two identical halves and slides 
together in jack-knife fashion, locking in a positive po 
sition with a slight pull. Because of this feature, even 








Shell Type 
MOTORS | 


Compact and Efficient 


| Design is often facilitated and efficiency in- 
| creased by making the motor an integral part 


— 





of the machine or appliance. This type is par- | i an 


ticularly suitable where one of the motor 
speeds available is directly applicable to the 


«+ 
bs 
re} 


LOCKING TAB 





| 

purpose 

‘ 

The stator is pressed into a heavy steel shell a pull on the cables will not loosen or pull the unit apart . 
| and the rotor is bored to your specifications in service. To lock the quick-disconnect clasp, the tw: 


halves are crossed, swung into line and pulled slightly 
to the locked position. No further pulling or thrust in 
any direction will disconnect. The connection may b 


Rotor is dynamically balanced on a test shaft 
with key in place. 


Ratings range from '4 to /'% HP: speeds quickly opened, however, by pushing the halves to 
1150, 1750 and 3500 rpm. Built for A.C gether and giving them a slight swing. Ample pressur 
single-phase or multiphase currents between the two halves creates good electrical contact 


Made of copper and heavily plated with silver, the clas] 
has high electrical efficiency and corrosion resistance 





HIO MOTORS INCLUDE 
Split-Phase induction to 1/3 HP Shell Type to 712 HP 










Direct Current to 1 HP Torque to 100 oz. ft. ‘or gripping the cable ends, a permanently tight and 
Capacitor to 2 HP Shaded Pole to 1/30 HP For grip} ng tie candle oe by gat 
Polyphase to 2 HP Synchronous to V4 HP shock-proof connection is made by indenting the clas 

Aircraft Motors A.C. to D.C. Motor Generators . . . 

to 500 watts. socket to the cable strands. Four clasp connector size: 





High to Low Voltage D.C. Dynamotors up to 300 wotts. accommodate 10 sizes of aircraft cable. The two smalle: 
sizes include an insulation grip on the cable sockets ; th 
two larger sizes are furnished without insulation grips 
Burndy Engineering Co., Inc., 107 Eastern Blvd., New 


York 54, N. Y. 





Tell us your requirements and we will 
advise with you 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland 4, Ohio 


li ELECTROPLATING UPON ALUMINUM 


This process allows electroplating of all types of alum: 
num; both rack and bulk work can be readily processe 
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Throughout our 56 years we have welcomed every oppor- 
tunity to meet the progressively increasing tempo of electrical 
insulation requirements and whenever there was no product 
available to meet a new condition our research department was 
put to the task of developing and producing the product to 
meet the new need. 

TRIPLE-STRENGTH FIBERGLAS TUBING IS THE LATEST 
OF SUCH DEVELOPMENTS. 

Triple-Strength combines in one tubing the most significant 
values and properties required of electrical insulation, today. 

No longer is it necessary to specify one brand of tubing 
for dielectric up to 3500 volts, another for non-fraying ends, 
another for slow burning, another for solvent or moisture or 
humidity resistance or for extreme flexibility—all of these quaili- 
ties are built-into Triple Strength, the optimum in Tubing and 
Sleeving for electrical insulation. 

Triple-Strength will withstand more abuse and rough hand- 
ling than any known insulating sleeving or tubing, without 
losing any of its qualities. 

Triple-Strength can be used on the leads of transformers 
which are to be potted in high melting point compounds and 


in assemblies which after they are completed are dipped and 
baked for six or more hours at 250° F., to cure the varnish 
coating of the assembly. 


SPECIFY TRIPLESTRENGTH AND OBTAIN THE OPTIMUM IN 
TUBING AND SLEEVING FOR ELECTRICAL INSULATION. 


“W &. a evens 


President, Mitchell-Rand 
Insulation Company 


FREE FOR YOUR ASKING 


A Sample Card of Varnished Tubings: samples to fit 
sizes from B&S wire #20 (.032") to #0 (.325")...a4 
Wall Chart with quick easy to read reference tables 
ef electrical symbols, capacity of conductors, dielec- 
tric averages of insulating materials, mathematical 
tables, tap drill sizes, standards of varnished tubing 
Poe Ta Wax and Compound Guide Book ond the 
M-R Book of Electrical Insulations all are Free for 
your asking . write for them on your letterhead 


MITCHELL-RAND INSULATION COMPANY, LS 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 


aoe Me Tet Tt) Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Saturated Sleeving and Varnished Tubing 
pone i ee LT ed Fiberglas Braided Sleeving Oe Se) mee 

parse H > ie Cry] ent Compounds era el) eT Sleevings Extruded Plastic Tubing 

: “ Ce ey tt) a Ue Ce eed TT] Varnished Cambric Cloth and Tape 

Le tomer nly : Insulating Varnishes of all types Mica Plate, Tape, Paper, Cloth and Tubing 
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Sealing 


PERFORMANCE AGAINST 


HEAT AND COLD 


os 
| oe “41 
“> spun em [ 


Acme compound filled transformers can 
successfully withstand a wide range of 
temperature variation. Acme 417 com- 
pound is entirely free from parrafin. Has 
a low expansion and contraction factor; 
high thermo conductivity; forms a perfect 
seal. Acme engineered transformers with 
417 compound may be the answer to your 


problem. Write. 


THE ACME ELECTRIC & MFG. CO. 
35 Water St. « 






Cuba, N.Y. 


Cord Assemblies 
are never 


with 


ELECTRIX 


soft-rubber 


PLUGS / 


Now, producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essentials. 


146 MIDDLE STREET *®© PAWTUCKET, R. l. 












The procedure consists. in cleaning in the usual manner 
followed by a short dip in the new solution which pro 
duces an active alloy base; the latter in turn can b 
copper or silver plated. After the work has been given ; 
short copper plate, it can then be electroplated with othe 
metals including nickel, chromium and gold. At pres 
ent it is being widely used for plating of aluminun 
radar equipment and other apparatus. Work plated 
by this process can be subjected to severe distortion 
without flaking and the plate can be readily soldered 
Enthone Co., 440 Elm St., New Haven, Conn. 





BUILT-IN THERMOSTAT 


Previously a lock nut was used for locking the adjust- 
ment screw. It was necessary to use a screw driver in 
one hand and a wrench in the other. It was therefore 





difficult to adjust the unit to tolerances of 1 per cent. 
In this control the lock nut is not necessary. The ad- 
justment screw passes through two collinear tapped 
holes on a “U” bent bracket. The “U” bend of the 
bracket imparts a strong spring action on the thread 
of the adjustment and prevents its turning by any but 
manual means. It affords closer adjustment, locks the 
screw more conveniently than a lock nut and insures 
against loosening due to vibration. George Ulanet 
Co., 88 East Kinney St., Newark 5, N. J. 


TEMPERATURE REGULATOR 


Applicable to heating and ventilating systems using 
motorized dampers for control, this device employs the 
principle of a temperature gap formed by two elec- 
trical contacts in a mercury thermostat which control 
individual relays. The contacts are set to meet the 





temperature specifications and range of individual re- 
quirements. When the mercury falls below the tempera 
ture gap, the damper motor runs toward the heat 
position and -beth relays apply electric heat to the 
thermostat to assist the mercury to rise again into gaj 
When the mercury enters, the gap motor operation 
stops, and heat from the first relay cuts off slowing 
down the rise of the inercury. The damper holds this 
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ALTITUDE 
~~ BRUSHES. 


First aid for difficult 
ground-level applications 


Many months have now passed since Stackpole 
brushes treated with a Westinghouse process first 
made aircraft generator brush life at high altitudes 
a matter of weeks and months instead of simply 
hours. During this time, much has been accom- 
plished in adapting these same outstanding high- 
altitude brush principles to difficult and unusual 
ground-level applications. 

The basic feature of these brushes is of course 
their amazing ability to maintain the essential pro- 
tective film on commutators in order to minimize 
wear under a wide variety of commutating con- 
ditions. Although Stackpole research in applying 
this feature to brushes for earth-surface equipment is 
still continuing, it has now reached a point where 
Stackpole engineers will welcome inquiries from 
brush users having unusually difficult conditions to 
meet. You can count on a frank and honest opinion 
as to whether or not we believe Stackpole High- 
Altitude Brushes can help you. 


STACKPOLE CARBON CO., St. Marys, Pa. 


THE NATION’S LARGEST PRODUCER OF 
FRACTIONAL HORSEPOWER MOTOR BRUSHES 


Brushes and Contacts ( All carbon, graphite. metal and composition types.) 

Rare Metal Contacts e@ Graphite Bearings @ Welding Carbon Products 

Packing, Piston and Seal Rings @ Continuously Adjustable Carbon Rheostats 
Sintered Iron Components 
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Typical L EA 
Finished Parts 








eee all manufactured by the 
UNITED STATES TIME CORPORATION 


Waterbury, Connecticut 





Here we have stampings, die casting and a steel 
shafted, copper gear. All had to be finished. 
Each had to be finished differently. On some, 
burrs had to be removed. 


No better example of the versatility of LEA Fin- 
ishing Methods and of the effectiveness of LEA 
Finishing Compositions can be 
found than in these five items 
made by The United States Time 
Corporation. 


If you have a finishing problem, a 
burring problem, write us in detail. 
It will be given our immediate 





attention. 


















static position until the mercury moves out of the tem 
perature gap between the two contacts. If the mercury 
rises above the gap, the damper motor operates towar: 
a cool position and the second relay cuts off the remain- 
ing heat on the thermostat, tending to make the mercury 
fall and reenter the gap stopping damper movement 
This component is compact and light in weight (the air- 
craft type weighs only 25 oz.). Vapor Car Heating 
Co., Inc., Chicago 4, Ill. 












SMALL GENERATOR 











Use of permanent magnet fields, instead of conventional 
field coils, in this generator eliminates the necessity of 
a separate source of power for that part of the unit. 













This saves both space and wattage. Built with capaci- 
ties up to 80 watts intermittent and 35 watts continuous 
duty, the new generator comes in a wide range of ac. 
and de. voltages. In the ac. line voltages up to 500 volt 
at 100 cycle and in the dc. line voltages up to similar 
power are available. Mechanical characteristics are as 
follows: Length, 534 in.; Width, 31%. in.; Height, 
2% in.; Weight, 434 lb.; Shaft, 4% in.x1 in. No 
motor is included and drive can be by direct couple, gear 
train or pulley. Carter Motor Co., 1608 Milwaukee 
Ave., Chicago, III. 
























CENTRIFUGAL PUMP 


Previously available with motor directly coupled to the 
impeller shaft or with V belt pulley, flat pulley or 
sprocket on the shaft, these pumps of horizontal type 





are now secured with the motor mounted overhead as 
shown. This improvement makes possible the opera- 
tion of the pumps at more accurate speeds. Speed 
changes can be provided where the duty calls for such 
changes. The motor is stationed at a more accessible 
point and is at the same time protected against flooding. 
American Manganese Steel Div., American Brake Shoe 
Co., 388 East 14th St., Chicago Heights, IIl. 
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WIRE FORMS 


SPRINGS 


STAMPINGS 


HESE swivel loops are essential to certain 





devastating projectiles. Here at Accurate, 


special forming and testing equipment were 
designed and built to produce them in the 


vast quantities needed, and to the rigid 
specifications required. 
Perhaps you will never need a swivel 
loop for your product. But, whether it's 
swivel loops, special wireforms or springs, 
Accurate experience and ability is at your 
service. Your products of tomorrow, as well 
as of today, are our interest. We want to help 
you produce them better, faster, for less. 





Send for your copy 
of the new Accurate 
Spring Handbook. 
It’s full of data and 
formulae which you 
will find useful. No 
obligation, of course. 
e 






ACCURATE SPRING MFG. CO., 3817 W. Lake St., Chicago 24, Ill. 
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ihis gaske prevented leakage 





in This Sa) pneumatic transfer switch 


Here is a story that may help you solve a sealing problem: 
The design of the rotary transfer switch in the Foxboro 
Stabilog Controller, used in critical processes involving tem- 
perature, pressure, and flow, required the use of a small 
gasket with an unusual combination of characteristics. 


The problem was a difficult one because the part had to 
serve the dual purpose of gasket and valve. The seal had to 
be positive yet the switch had to turn easily on the face of 
the gasket—the material had to be abrasion-resistant and 
non-extruding. The Foxboro Company turned to Arm- 
strong’s engineers for help in solving their problem. 


Specifications were met exactly by one of Armstrong’s 
Cork-and-Synthetic-Rubber Compositions, Self-lubricating, 
relatively incompressible, and having little flow, it pre- 
vented leakage. Gaskets made from this Armstrong’s Cork- 
and-Synthetic-Rubber Composition are now giving perfect 


performance in hundreds of Foxboro Stabilog Controllers. 


The long experience and wide selection of materials that 


enabled Armstrong’s engineers to solve this problem may 


help solve your problem, too. In the electrical field, Arm- 
strong has supplied seals for transformers, switches, pot- 


r heads, oil-filled cables, circuit breakers, and condensers. 


Send complete information about your application. 


. ARMSTRONG’S 
oe GASKETS - SEALS - PACKINGS 


(A) 


Cork Compositions ® Cork-and-Synthetic Rubber-Compositions 





For descriptions of Arm- 


strong’s Sealing Materials, see 





Sweet’s File for Product De- 
signers. Or write us for your copy of the free 
1) ee ee TE 


booklet, “Gaskets, Packings, and Seals.” Address 
Fiber Sheet Packings Ld tT Me ae) ed ° Lis me as 


) Armstrong Cork Company, Gaskets and Packings 
=! & Department, 9502 Arch Street, Lancaster, Penna. * 
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Catone: 
LE IT, 





\ 
yat DUMORE WILL HELP YOU ENGINEER THIS COMPACT 
’ R ae — POWER AND CONTROL UNIT INTO YOUR PRODUCT! 
She tic 
edits If your product requires —or could be made more useful or 
Saat ail salable by —a motor which can stop itself after a certain 
aan anil number of revolutions, you should get in touch with Dumore 
a engineers at once. Because Dumore has developed and pro- 
ate duced in large volume many of the ingenious Tevet aoe 
lane N patie motors which have contributed so greatly to the fighting 
Rade oe power of Allied aircraft, you can expect an unusual and 
i practical solution to your motor-design problems. Come to 
il 0 ‘““Headquarters’”— give your product the benefit of the most 
5 \ Meas advanced thinking in motor-design and motor-production! 
DE ero ate The Dumore Company, Motor Division, Racine, Wisconsin. 
ove oe) 
aed 
DE 
* 


IT DOES MORE BECAUSE IT’S A 


DE 
DE FREE! Get this raft me C-t deta) 


data book with complete speci- 





<i fications on Dumore Motors. 


Write for your copy today! 
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Romey says: 


When you order ROME 
SYNTHINOL* Building, Machine 
Tool and Control Wire with its 
thermoplastic synthetic insula- 
tion, you can check off all these 
essential properties: 


SMALL DIAMETER 
COLOR RANGE 


AGING and LIGHT RESISTANCE 


DIELECTRIC STRENGTH 
ROME 


SYNTHINOL* ABRASION RESISTANCE 


Standard colors are Black, FLAME RESISTANCE 


White, Red, Green. Yellow. 
Blue, Orange and Brown. 


Sizes 14 to 6, packaged in ea COLOR STABILITY 
spools or coils. 





HIGH INSULATION RESISTANCE 


TANCE 
It's a product we're proud wae - 


to recommend. —_ ACID RESISTANCE 
a SOLVENT RESISTANCE 
TENSILE STRENGTH 
FLEXURAL STRENGTH 


TOUGHNESS (impact strength) 
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SPOT SOLDERING MACHINES 


designed for treadle operation for 
advancement of iron and solder 
leaving operator’s hands free for 
handling of product. 





SOLDERING IRONS 


are widely used in industrial plants 
throughout the country. They are designed 
to withstand the strain of the continuous 
service required of factory tools. 


SOLDERING IRON TEM- 
PERATURE CONTROLS 
prevent overheating of 
soldering irons between 
soldering operations. Irons 
do not deteriorate when 
being used. The idle 
period is the cause of 
deterioration. 

SOLDER POTS 
ruggedly constructed pots 
of various sizes designed 
for continuous operation 
and so constructed that 
they are easily and 
quickly serviced, should 
elements have to be re- 
placed. 

Write for Catalog 


ELECTRIC SOLDERING IRON CO.., INC. 


2845 WEST ELM STREET, DEEP RIVER, CONNECTICUT 


vou cet Results 


WITH THE 


vas modern drying out- 

fit dries the average bas- 
ket of small partsinless than 
35 seconds! Economical, 
efficient. Rugged construc- 
tion; V-belt drive; 34 HP 
motor. Available with or with- 
out auxiliary heating unit, 





DELLINGER 
MANUFACTURING CO. 


735 NORTH PRINCE STREET 


170 





Illustration shows two Kreider 
Dryers in operation at Oliver Iron 


Co., Pittsburgh, Pa. 
Write for information and prices. 


LANCASTER, PENNSYLVANIA 
















ELECTRIC 
LIGHT AND POWER 
EX PERIENCEDRECORDYEAR 


IN 1944 


C. W. KELLOGG 


President, Edison Electric Institute 


LECTRIC power has successfully met the peak 

demand resulting from America’s war effort and 
the year 1944 has once more made an all-time record 
in production, sales and revenues for the electric power 
industry. As in previous years, full service has been 
maintained to all customers, military and civilian, 
Eighty per cent of this huge power output was pro- 
duced by electric companies, serving the great mining 
and manufacturing centers of America. 

The use of industrial power slowly declined from the 
high point reached in the fall of 1943 but in recent weeks 
has come back near last year’s high level. Most of the 
curtailment in industrial power has resulted from the 
shutdown of aluminum plants operating on fuel-gen- 
erated power and from the stoppage of manufacture 
of magnesium. Household use of electricity made the 
usual gain in spite of the almost complete stoppage of 
the manufacture of appliances and of restrictions on 
connecting new customers. 

Installed capacity of all electric utility power plants, 
both public and private, increased during the year by 
about 1,500,000 kilowatts, bringing the total at the 
present time to about 50,400,000. Since the beginning 
of the war in Europe in the summer of 1939, generat- 
ing capacity has grown by 11,000,000 kilowatts. 

The maximum demands (or “peak loads’) upon elec- 
tric power plants are now estimated to have approxi- 
mated 41,500,000 kilowatts. The total installed capac- 
ity of 50,400,000 kilowatts is thus 8,900,000 kilowatts, 
or 21% per cent, above the maximum requirements. 
In other words, at the moment of greatest use of electric 
power throughout the country there was in reserve this 
percentage of generating capacity. This compares with 
a margin of 8,275,000 kilowatts (or 20 per cent of peak 
demands) the year before. 

Output of electricity in 1944, by all agencies con- 
tributing to the public supply, totaled approximately 
231 billion kilowatthours, an increase of 10 billion, or 

4 per cent, over the production in 1943. All of this 
took place during the first 8 months of the year, the 
remaining four having shown a decline. This net in- 
crease compares with a gain of 32 billion, or 17 per 
cent, registered in 1943. In the five years from Sep- 
tember, 1939, when the Germans invaded Poland, to 
the present time, the total output has grown from 126 
billion kilowatthours per year to 231 billion, an increase 
of 83 per cent, while generating capacity has grown 
28 per cent. 

In addition to the production of electricity by public 
utility plants, approximately 53 billion kilowatthours 
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ORDINARY INSULATION paper—laminated 
both sides with Lumarith Transparent Foil— 
will increase the life of your electrical equip- 
ment. Lumarith Foil is a cellulose acetate base 
plastic with dielectric strength that remains 
high, even when subject to excessive humid- 
ity and temperature. Its smooth, shiny surface 
eases winding operations in small or hard-to- 
reach spaces. Lumarith is tough and flexible. 
As in slot insulation illustrated above, it can 
be folded or creased without cracking — with- 
out losing dielectric strength. 


PREVENTS WIRE SLIPPAGE 


. .. gives more visibility to foil . . . increases elon- 
gation . . . does not require talc or other lubricants. 


*Reg. U.S. Pat. Off. 














Electrical equipment insulated with Lumarith 
is free of corrosion hazards that threaten with 
other types of insulation. Lumarith is resistant 
to electrolytic action. It does not combine with 
moisture and current to give corrosion a 
breeding ground. 

Write for names of laminators using 
Lumarith Foil, and ask for Electrical Booklet 
about Lumarith plastics in the electrical field. 
Celanese Plastics Corporation, a division of 
Celanese Corporation of America, 180 Madi- 
son Avenue, New York 16, N. Y. 


Celanese Yarns and Fabrics offer . 
the same qualities of high dielectric 
strength and corrosion resistance as 
Lumarith Plastics. For data, address 
Celanese Corporation of America, 
180 Madison Ave., New York 16,N.Y. 














WHEN YOU THINK OF 
HEATED COMPOUNDS 
THINK OF STA-WARM 
EQUIPMENT FOR 
HEATING THEM. 































































10 gal. (901CNV) 10 gal. (901WV) tank 
tank with slow speed for melting and main- 
agitator and thermostat taining pitch, asphalt, 
control, for melting and waxes, oils, marine 
dispensing heated com- glue, chemicals, etc., at 
pounds in varying any comstant tempera- 

amounts through needle ture you require up to 
valve outlet. 530° F. 


= 





















2 qt. (102L) pot with Rectangular tank, with 
lip and fixed control variable thermostat con- 
for pouring small trol, in capacities and 
amounts of compounds. dimensions to meet 
Also available with your requirements; for 
three heat switch. dipping operations. 


): INQUIRE NOW FOR GENERAL 
; BULLETIN 036 


STA-WARM 
ELEC. CO. 


565 N. Chestnut St. 
Ravenna, Ohio 











Complete Equipment for 
Heating, Pouring, Conveying Compounds 




























were generated by industrial plants for their own use 
bringing the total of all electricity generated for all 
purposes in the United States in 1944 to 284 billion. 
Also some 2 billion kilowatthours more were imported 
from Canada. 

During 1944 Canada is estimated to have produced 
some 40 billion kilowatthours of electricity which, when 
added to the 284 billions made in the United States, 
give a combined total of 324 billion, or more than half 
the estimated present world production. 

The large expansion of electro-metals—aluminum, 
magnesium, electric steels and ferro-alloys—which con- 
stituted a striking feature of the increase in sales of 
electricity during the two previous years, slacked off 
in 1944, The curtailment of electric steels, the shut- 
down of aluminum plants operating on fuel-generated 
power and the complete stoppage of the manufacture 
of magnesium, contributed largely to the decline in 
power sales during the last four months of 1944. On 
the other hand, the use of power for general manufac- 
ture continued at approximately last year’s levels. 

During the year, more than 500,000 new customers 
were added to the utilities’ books, bringing the total at 
the end of the year to 33,000,000. In spite of the im- 
possibility of procuring new appliances, the use of 
electricity in the home increased by 2% billion kilo- 
watthours, or 8% per cent, to an estimated total of 
31,200,000,000. This increase was caused partly by 
the establishment of what practically amounted to two 
homes by families with war workers on two- and three- 
shift operation. In sharp contrast to rising operating 
expenses and taxes the average cost to the consumer of 
residential electric service continued its usual decline 
and is now about 3% cents per kilowatthour—an all 
time low. 





RELAY SPECIFICATION 
DETERMINES PERFORMANCE 


(Continued from page 93) 


to prevent arcing and the accumulation of dirt. They 
should be mounted, when possible, so that dirt and other 
particles will fall between the contacts instead of upon 
one of them. The whole relay should preferably be 
enclosed in a dustproof housing. Mercury contact de- 
vices are wholly enclosed. 


CONTACT CHARACTERISTICS 





HILE EVERY part of a relay is important, re- 

quiring accurate mechanical parts and adjust- 
ments, suitable magnetic materials and coils, the con- 
tacts have been the subjects of much research* because 
dependability of operation and the useful life of a relay 
are largely due to them. 

Contacts should have a high melting point, high 
thermal conductivity, low contact resistance, low spe- 
cific resistance, high hardness, high toughness, and 
should be non-oxidizing. Although there is no universal 


*See “Electrical Contacts Based on Many Alloys,” December, 
1944, Electrical Manufacturing. 
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WHEN PLANNING to build new machinery and equipment. ..or to 


improve old models... be sure to get full information about Para- 
gon Automatic Time Controls. These instruments, when built into 
numerous types of equipment, save time .. . multiply human output 
. . reduce errors ... increase efficiency .. . and lower costs. They 
can improve the salability and usefulness of innumerable products 
and help meet postwar competition. 


HUNDREDS OF APPLICATIONS—Some of the numerous applications 
of timers are: Protecting component parts, such as electronic tubes 
. . . Automatically turning air conditioning units on and off... 
Sequence Timing ... Laboratory Testing ... Conveyor Control... 
Light Exposure ... Heat Treating ... Pump Operation... Machin- 
ery Operation ... Plastic Molding . . . Time delay on pump back 
spin... Controlling pre-heating schedules. 


ASK PARAGON ENGINEERS .. . about the application of time con- 
trols to your problem. Since 1905 these engineers have designed, 
manufactured and field-studied the operation of industrial timers, 

time switches, time delay relays and interval timers. They will study 
your problem and make recommendations without cost or obligation. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building Chicago 5, Illinois 
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GUIDE AND SPACING 
BLOCK 


The nameplate is placed beneath 
the guide. The Numberall Rotary 
Stamp is inserted in the slot of the 
guide and moved along with each 
character guided for stamping on 
the nameplate. The lateral grad- 
uates for spacing which assures 
correct alignment and spacing. The 
block is available for various sizes 
of characters and nameplates from 
1” to 4” L. and 1” to 6” L. 


Write for 
Bulletin EMGS 


We also make numbering-machines, 
automatic or non-automatic, for stamp- 
ing numbers ond letters into metal. 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12,N. Y. 
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PERMOPIVOTS 
sRMOPIVO} 





eh 


~~ for Precision 
ytia ihe 


THE LONG-LIFE PIVOT 


Permopivots are tipped with Permometal*, a highly developed precious 
metal alloy...the product of Permo’s own metallurgical laboratory. The 
unique qualities of Permometal make it ideal for tipping precision pivots. 
It has an extremely low coefficient of friction, eliminating the need of 
oil...it is non-corrosive and non-abrasive. Actual tests definitely prove 
Permopivots keep precision instruments accurate longer. “T. M. Reg 
MANUFACTURING 


PERMO, Incorporated metatiurcists 


6423 RAVENSWOOD AVENUE « CHICAGO 26, ILLINOIS 


Write Today for Complete Information 


contact material for all purposes, silver, cadmium and 
cadmium-silver alloys are used in many relays. The 
conductivity of silver contacts is not affected by oxida- 
tion as silver oxides are good conductors. Cadmium in 
a contact alloy aids in disrupting the arc. It acts as a 
deionizer. Such contacts require little or no cleaning, 
filing or dressing, with consequent saving in contact 
material and increase in life. 

In one line of telephone type relays, contacts are of 
palladium with a diameter of approximately 340 in. 
and rated at 150 watts, 3 amperes. Palladium is highly 
resistant to oxidation and is recommended for low- 
voltage and low-current circuits. For higher voltages 
silver contacts, rated at 150 watts, 1.5 amperes, and 
costing less than palladium, are available. Platinum- 
iridium contacts with ratings similar to those of pal- 
ladium, are harder and give longer wear. 

Contact pressure must be sufficient to prevent ex- 
cessive bouncing or chattering under vibration and cen- 
trifugal forces. Examples of contact pressure with 
silver contacts are: with no vibration or dust present 


ee 


ULTI-CONTACT relay for use where 
a great many contacts are to be made 
to operate simultaneously. 


and with a load of 5 amperes or less, the contact pres- 
sure may be about 5 grams; with no dust cover and 
with 1 ampere or more inductive or 3 or more amperes 
resistive load, and moderate vibration, a contact pres- 
sure of about 15 to 25 grams may be required; under 
extreme vibration, as in aircraft, 20 to 30 grams may 
be necessary, and 35 grams or over where no interrup- 
tion can ever be permitted. These figures may vary 
somewhat under different conditions. Tests for vibra- 
tions up to 60 cycles per second at various amplitudes 
are sometimes employed. 

High inrush currents such as those due to motor and 
tungsten-filament loads with low line resistance, reduce 
the rating of fine silver contacts to about one-fifth. 
Mercury contacts are most suitable for such conditions 
where there is not much vibration and_in dusty, dirty 


ELECTRICAL MANUFACTURING 





ntroducing ~Contro 


“XPERIENCE spot-lighted the necessity for gaging at the 

\, machine by which the operators themselves could quickly 
detect any tendency towards “out-of-control” running. 

Setting go-no-go gages at the specified tolerance was in- 
efiective. Studies resulted in development of a simple technique 
which we have called “control gaging.” 

This new technique, now used by Hunter on all control- 
charted operations, has proved very efficient. On short-run, 
close-tolerance jobs, where, control charting cannot be effec- 
tively applied, control gaging obtains a degree of control 
comparable with long-run control-charted jobs. 

In control gaging, the setting of the gages is determined by 
a simple mathematical analysis of samples from the machine. 
While running, the operator draws 5 pieces produced in suc- 


THIS PROBLEM posed in the last paragraph above is illustrated by the models 
below. The heights of the bars show the relative frequencies with which con- 
trol gage limits are exceeded. Note the strong positive shift in these fre- 
quencies with off-center running. Control gage setting for sample size 





t 
UNTER PRESSED STEEL COMPANY, LANSDALE, 


aguig’—A New 1ecnnique 


cession, passes them through the control gage, and notes the 
number of failures at both limits. If, for example, over 2 pieces 
fail at the high limit the machine is running to the high side. 
A combination of low and high failures exceeding 3 pieces 
indicates the range has increased. 

Suppose a machine is producing parts with a tolerance of 
+ .003". Now assume the machine setting shifts so that pro- 
duction is running + .004" — .002". The machine operator 
has only one chance in 44 of detecting the shift using con- 
ventional gage limits. Control gages, however, would definitely 
show the machine was off center through an increase in number 
of gage failures (beyond the 2 high max.) to 26% of the lots 
checked. The ratio of efficiency is at least 10/1 in favor of the 
control gage method. 


5=X' +.577 R. If you are not already acquainted with statistical methods 
for quality control we recommend that you promptly obtain copies of ASA 
Bulletins Z1.1-1941, Z1.2-1942 and Z1.3-1942 from the American Standards 
Association, 29 West 39th Street, New York, N. Y. 
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BECAUSE of these large and varied 
stocks, Harper is known as ‘Headquar- 
ters for Everlasting Fastenings”... 
“Your Logical Source” of non-ferrous 
and stainless bolt and nut products. 


At Harpers the buyer finds three 
unique and distinct advantages. First, 
large stocks of all types of fastenings 
such as bolts, nuts, screws, washers, 
rivets and specials; second, fastenings 
in all the commercial non-ferrous and 
stainless alloys except aluminum, e.g. 
brass, copper, naval bronze, silicon 
bronze, Monel and stainless steel; third, 
large stocks of metals in bars, rods, 
wire, strip and other basic forms from 
which special fastenings can be quickly 
made according to specifications. 


1945 CATALOG AVAILABLE. New in 
usefulness to the metal industries. 104 
pages, 81/2" x 11", 4 colors. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street, Chicago 18, Illinois 


BRANCH OFFICES: New York City e¢ Philadelphia 
Los Angeles ,. Milwaukee «+ Cincinnati , Houston 
Representatives in Principal Cities 





BRASS* BRONZES * COPPER 
MONEL « STAINLESS 
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places. Tungsten, tungsten or molybdenum alloys, 
carbon, etc., may be preferable in such cases. 

Mercury relays have enclosed contacts which are free 
from dust and dirt and are non-welding. They are 
capable of handling high inrush loads if frequency of 
operation is not too high. Glass-enclosed mercury 
switches may not be explosion-proof, unless properly 
housed, since glass may break. Some mercury relays 
for this reason have steel containers. Double-throw 
types should have special attention to avoid possibility 
of trouble from splashing of mercury. 

When contacts are mounted on springs set at an 
angle, so as to provide a wiping action between contacts 
as they close and open, they are said to be self-cleaning, 


REDUCING ARCING IN INDUCTIVE LOAD 
CIRCUITS 


URELY RESISTIVE loads do not generally re- 
quire auxiliary devices for extinguishing the arc at 
contact points. Whereas contacts controlling inductive 
loads on d-c circuits should open quickly, as by snap 
action, a-c contacts may open more slowly because the 
current strength falls to zero twice during each cycle 
and the arc may automatically cease. Thus for non- 
inductive loads at 115 volts the d-c load may be 0.5—1 
ampere whereas the a-c load may be about 6 amperes. 
Among auxiliary methods of extinguishing the arc 
are blow-out coils which should be properly matched to 
high-inductive d-c loads, as those of motors and 
solenoids. 

Contacts in d-c load circuits are often shunted by a 
condenser and resistor in series, the condenser absorb- 
ing energy at break and discharging it at make. The 
resistor limits the time-rate of charge and discharge of 
the condenser. Too little resistance will tend to cause 
welding of the contacts as the condenser discharges 
through them with too much power as they close, 
whereas too much resistance delays the charging time of 
the condenser. Hence a good balance between the 
two conditions should be obtained. 

Pure hydrogen at high pressure is used in one make 
of explosion-proof mercury relay. The hydrogen 
quenches the are and prevents oxidation of the con- 
tacts. A 100-ampere, 250-volt, d-c mercury relay with 
a 34o-in. air gap is limited to 1.4 ampere when oper- 
ating in air, but when placed under several atmospheres 
of hydrogen handles its rated load of 100 amperes with- 
out harm to its contacts. 


HOLDING CONTACTS OPEN OR CLOSED 


oe THE coil of a relay is energized the relay 
is, to all intents, merely a switch which may be 
manually operated by pressing on its armature. The 
addition of one or more holding coils changes the design 
but not the principle of the switch. 

Where relay contacts are to be closed for long periods, 
holding coils prevent chattering and burning of con- 
tacts. Also they save current consumption in their 
operating coils, and insure positive closure of contacts 
and quiet operation. Furthermore, the operating coils 
need be energized but momentarily. 

One positive manner of holding contacts closed after 
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Maybe you don't need any help 


TC i ee oe 


TRANSFER? 


— you’re one of the few who employ men 
with years of experience in designing for molded 


ise plastics . .. men who know molds and mold-making 
Sd ... who know from experience not only the character- 
sii istics of the various molding materials but how they 
be: behave in the molding process . . . who understand 
ne the different molding processes and the advantages 
- of each. If you are one of these few, perhaps you 
me don’t need any help from your custom molder. 
i But ... such a situation is rare. That’s why we 
ith maintain a staff of engineers whose job it is to work 
er- with CMPC customers and prospective customers. 
res These men have had years of experience in all phases 
th- of plastics molding. They can tell you quickly whether 
| yours is a practical application for plastics. They 
will work closely with you in matters of design and 
selection of the proper molding material. They can 
ail give you unbiased advice as to the best method 
re of molding your part for we have complete facilities 
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for all three commercially important methods. . . 
compression, injection, and transfer molding. In 
other words, here is a board of plastics experts 
ready to serve you. 


To get the most out of such assistance, ask for 
the services of a CMPC Development Engineer 
during the early stages of your planning. . 
though your idea may be only a rough sketch on a 


- even 


scratch pad. And. . your request incurs no obligation. 
* * * 

Here are a few points worth remembering: 

*CMPC operates the largest, best equipped custom molding 
plant in the Middle West . . . *Offers a complete service— 
designing, mold-making, molding, and finishing—all within 
its own organization . . . *Is backed by more than a quarter 
century of experience in plastics . . . *And has a nation-wide 
reputation for quality—for doing even the toughest jobs well. 


CHICAGO 


MOLDED 
PRODUCTS 
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How to Get Your 
Money's Worth in 


FREQUENCY METERS 









Model 33-F, Full-cycle increment, shown 
indicating frequency of 60 cycles. Black dial 
for special war application. 


Here are the pacts on 
J-B-T "Nero FREQUENCY METERS 


Half-cycle increment, +0.2%; full-cycle in- 
crement + 0.3%.This accuracy is not affected 
by normal temperature change, wave form 
or external magnetic fields. 


COMPACTNESS Made in several sizes, most popular of which 
is the standard 3%" panel mounting model, 
Also made to meet C39.2-1943 ASA specifica- 
tions for mounting and stud size of Electrical 
Indicating Instruments. No external reactor. 


WEIGHT Model 31-F, 342 inch, 5 reeds, weighs only 
0.54 lb; Model 33-F, 3% inch, 11 reeds, 0.59 
lb. Other models are correspondingly light. 


VOLTAGE Will operate on voltages as low as 8 volts. 

VARIATION Standard 110-115 volt models will operate 
satisfactorily over range of 100 to 150 volts. 
Also made for narrower voltage variation if 
desired. (Incidentally, current consumption 
is low. For Model 33-F, for example, ¥2 watt 
at 115V.) 


No parts to wear out or get out of calibration. 
All are securely anchored to the base with 
lock washers at every critical point. The only 
movement is at the free end of the spring 
steel reed. J-B-T meters on portable field 
equipment have established an enviable 
performance record. 


J-B-T Vibrating Reed Fre- 
quency Meters are available 
for frequencies from 15 cycles 
to 400 cycles with various 
reed groupings, increments 
and case sizes. For additional 
facts on the complete line, 
send for your copy of Bul- 
letin VF-43. 


(Manufactured under Triplett Patents and/or Patents Pending) 


J-B-T INSTRUMENTS, INC. 


437 CHAPEL STREET e NEW HAVEN 8, CONN. 


2-JBT-2 


ACCURACY 


RUGGEDNESS 
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a relay has been operated is to use a mechanical latch 
which locks the contacts together. Thereafter the cur- 
rent in the coil or coils may fluctuate or cease altogether 
without opening of the contacts. Reset is usually ac- 
complished by another magnet through three-wire con- 
trol. Such mechanical latch-in or latching relays oper- 
ate on either direct or alternating current. 

Contacts are mechanically held closed or open in 
synchronous motor-drive time-delay relays whose con- 
tacts are actuated by clutch-controlled cams. Another 
rotating-type relay is the ratchet type sequence relay 
wherein cams are rotated to open or close the contacts 
when the coil is energized. In electrical reset relays of 
this general type the contacts remain in the final posi- 
tion until current flows in the reset coil. Ratchet type 
relays are available with multiple construction. i 

Interlock relays for reversing and dynamic braking 













































S NAP-ACTION sensitive relay. Armature 

moves beyond dead center before closing 

or opening contacts. With 0.02 watt in coil 

and contact pressure 5 oz., contact rating is 

5 amp., a-c., or 0.5 amp. (non-inductive) d-c., 
both at 115 volts. 











service have a mechanical interlock between two arma- 
tures for the prevention of simultaneous closure. Inf 
one type of polarized relay the armature is normally 
held adjacent to one of the pole pieces, thereby securely 
holding the contacts together. 

One widely used solenoid-type industrial control relay 
has an operating coil divided into two separate wind- 
ings, one for closing and the other for opening the 
contacts. Energizing the closing winding causes the 
hardened steel plunger to be drawn upward to a mag-fj 
netic stop at which point the magnetizing current is cut 





. 
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off, the remanent magnetism holding the plunger against 
the stop and keeping the contacts closed until release 
is obtained by a small demagnetizing current flowing 
in the opening winding. Another type of industrial 
control relay employs a small high coercive alloy magnet 
in much the same manner. 

Industrial control relays have long had switches for 
automatically inserting resistance in series with the 






ELECTRICAL MANUFACTURING 





S eg mS 
Let us help you by producing your wiring requiré#® 2% 


ments. We have the experience and the facilities to 
engineer and manufacture cable products for you, or 
we can take your blueprints and turn out jobs to your 
specifications . . . Whitaker has been making cable 
assemblies and other cable products since 1920. In 
addition to our SPECIAL CABLE and CABLE 
ASSEMBLY service, Whitaker also offers a quality 
line of standard cable products . . . Catalog on re- 


quest .. . Your inquiries are solicited. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 
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Illustration above shows an example of 
one of many complicated jobs recently 
produced in volume by Whitaker. 




























WILL BE THE HEART-BEAT 
OF TOMORROW'S INDUSTRY 


New electronic-engineered timing devices 
by Haydon, now measuring and motivating 
thousands of mechanical functions in war- 
time industry, will find wider. scope in un- 
counted duties after the war. 










They are engineered into new applications for 
homes, factories, laboratories; in transportation and 
communication — in 
short, Haydon timing de- 
vices will regulate and q on 
MANUTACTURING COMPANY 
. eee ee ee ee) 







govern the energy of 
tomorrow, for greater 
economy and efficiency. 





Write for latest catalog. 


THE ACROMARKER 
FOR PERFECT MARKING 


Features: 


Stamps nomeplates up 

to 9” x 5° x %” 

thick. Die sizes y,” 
” 


Ua) | Aa 
numbers mam ret 
TR 
into name ~ 
ECM uaa 
parts, seals 


Dies are replaceable, 
end automatic ad- 
‘vance permits accu- 
rate chorocter spac- 
ing. 


di -é The ACROMARKER is a remarkably 
ISCS, HT easy-to-operate marking machine offer- 
ing faster, more accurate marking than 
metal heretofore possible. Widely used in 
LU industry, this model weighs only 30 
ry tb Ibs. It stamps letters and figures in 
- straight or curved lines. With it un- 
skilled help can do the work of skilled 

men faster and accurately. 


Write for literature 


THE ACROMARK CO. 
r e138 Pree STREET, ~ ELIZABETH 4, aS JERSEY 








operating coil to reduce the current to a value just nec- 
essary to hold the plunger against the stop. With this 
arrangement, merely opening the energizing circu t 
causes the opening of the contacts. 


TIME DELAY RELAYS 


IME DELAY may be obtained by adjusting the 

time constant of a d-c circuit. D-c relays employ 
ing transformer action for delaying the closing anc 
releasing actions have rather massive single-turn sec- 
ondaries. These latter consist of hollow cylinders oj 
copper, usually called slugs when mounted adjacent to 
core-ends on cores, and sleeves when mounted over the 
entire core inside the coil. When the magnetic flux 
is either increasing or decreasing in a relay’s core, a 
voltage is induced in the hollow-cylinder copper sec- 
ondary with a resulting current therein that tends to 
oppose the magnetization of the core by the current in 
the operating coil. This causes a time delay in the ac- 
tion of the relay when the slug is on the armature end 
of the core, whether in closing or releasing. If the slug 
is on the heel end of the core, the relay tends to be slow- 
releasing only. 

A coil with two windings will produce quite similar 
effects when one of them is short-circuited. It may be 
made quick-closing by leaving the second winding open 
until the contacts close, after which one pair of contacts 
may short-circuit the second winding to make the relay 
slow-releasing. A reverse method is to make the relay 





"THE semi-balanced armature of this 3-pole 


relay provides for vibration resistance 


within limited space. Can be operated on 
relatively small coil input, when necessary, 
due to construction of magnetic circuit. 
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During the storm season of 1942, The Fly- 
ing Gull ran into heavy seas in the Gulf 
of Mexico.* Running before a terrific wind, 
she all but made port. Then, just as she 
was putting about near Hunter’s Point, she 
shipped a gigantic wave and foundered. 
All hands were saved. But The Flying Gull 


rested in eight fathoms of Gulf water. 


Salvage operations were started. Later in 
1942, when The Flying Gull was in the 
dock and her electrical equipment ripped 
out, an amazing thing occurred. George 
Long, of The Harris Salvage and Drydock 
Company of Galveston, put the Therma- 
dor transformer equipment on a shelf in 
the sunshine—mentally assigning it to the 
scrap metal drive. Three days later, out of 
curiosity, he hooked the transformers onto 
a testing bench and flipped on the current. 
To his amazement, they still showed signs 
o! life. He then ran standard tests. To his 
further astonishment, all twelve of the 


transformers were not only working—they 
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were working perfectly. 

Harvy Stark, owner of the boat, had 
already ordered a complete new set of 
He can- 


celled the re-order. And today The Flying 


transformers from Thermador. 


Gull sails with her original Thermador 
transformers. Not designed for the briny 
deep—but they could take it! 

Such stories of plus performance are not 


accidents, for Thermador transformers are 


THERMADOR 
TRANSFORMERS 


DEFEAT HEAT * COLD ¢ HUMIDITY 


uv 


INCREDIBLE SALVAGE 


The Case of the Flying Gull... 















built to perform beyond normal expecta- 
tions. They are completely manufactured— 
not just assembled—under one roof on a 
vast array of modern precision equipment. 
They are made only from the finest ma- 
terials, engineered by men of broad expe- 
rience. The result is not alone quality but 
quality in quantity. If that meets your 
specifications, better discuss transformers 


with Thermador. 





* An actual case history from Thermador files; however names, dates, and location 


have been altered. Buy MORE War Bonds. 


THERMADOR ELECTRICAL MANUFACTURING COMPANY 


**SEVEN LEAGUES AHEAD” 








5119 SOUTH RIVERSIDE DRIVE e 


LOS ANGELES 22, cALIFORNIA 
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= every buying angle — manv- 
| ; facturing resources, range of products, 
unimpeachable quality, fast delivery ser- 
| vice and price — YOUR SOURCE FOR 
| FASTENERS IS IMPORTANT! 

Thousands of manufacturers, large and 
| small, have found STRONGHOLD a de- 
pendable source — millions of pieces in 
stock for immediate delivery; fast fabrica- 
tion delivery dates on fasteners that re- 
quire production. 
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THT LL Lie 


TRIMMED - : | > CHAMFERED 
|: ° HEAD : POINT 


| A NEW, multi-use, multi-drive fas- 


tener with countless practical applications 


and adaptability for all methods of hand 
or power driving. Ask for samples, plus 
| technical and engineering data. Learn 
how HEX-SCRU will speed, strengthen 
and streamline your assemblies. 








| MANUFACTURERS SCREW PRODUCTS 
212 W. Hubbard St. Chicago 10, Ill. 


it’s Faster to Telephone 
Call WHITEHALL 4680 










































slow-acting when closing and quick-acting on release. 

Quick-acting and slow-acting relays in combination 
produce many kinds of results. Magnetic relays ar 
inherently fast-acting whereas thermal relays are in- 
herently slow-acting. Literally hundreds of combina- 
tions of these two types have been developed for vari- 
ous requirements. Considerable time delay may be ob- 
tained by connecting a number of time-delay relays in 
a chain. 

There are a number of types of time-delay relays 
used in connection with automatic operations designed 
into some products. Delays may be brief, medium, o 
long. Inertia types may be used for very brief time 
intervals. Thermal types are satisfactory for a few 
seconds to a few minutes. Synchronous motor drive 
types are for long-time intervals, and have contacts 
actuated by electric clutch-controlled cams. 

Steel encased mercury relays with time delays avail- 
able from 0.5 to 40 seconds, operating on the mercury- 
flow principle and unaffected by temperature changes, 
are in use. 

An electro-pneumatic time-delay relay for making or 





ENTRIFUGAL speed relay without side 
cover. ‘Top and end oblique side view 
showing coupling and switch. 


breaking electrical circuits at predetermined intervals 
permits a time delay ranging from a fraction of a sec- 
ond to several minutes through a screw adjustment. 

Immediate recycling time-delay relays start a new 
cycle immediately upon energization after having been 
deenergized. Repeating time-delay relays repeat their 
cycles again and again while power is applied. 

Time delay may also be obtained by the use of a 
movable aluminum sleeve falling through the magnetic 
field of a loudspeaker-like d-c electromagnet, the sleeve 
taking the place of the voice coil. A strong current 
inrush to the coil of the magnet causes the aluminum 
sleeve to be forced upward, but when the current tends 
to become steady the sleeve begins to fall. This device, 
which should have many useful applications, was de- 
signed for automatic motor control. 

Telegraph and telephone line and other relays must 
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SEVEN SPECIAL 
ADVANTAGES 








1. All edges are chamfered. 
2. All holes are concentric. 


3. They can't “‘pop out’ of 
chassis. 


4. They are matte finished. 
5. Fine thread assures snug fit. 


6. All threads are clean and 
lubricated. 


7. All collars are geared. 
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The new larger sizes range up to 4” inside diameter. Like the smaller sizes, they 
are 100% phenolic plastic, and will not “pop out” when you pack wires through 
them snugly. This sure, speedy assembly is why they cost less in the long run. 


CREATIVE GROMMETS ARE IN STOCK AT: 
Allied Radio Corporation Harrison Radio Corporation Lew Bonn Company RadioSpecialtiesCompany Seattle Radio Supply, Inc. 


833 W. Jackson Boulevard 12 West Broadway 1211 LaSalle 1956 So. Figueroa Street 2117 Second Avenue 
Chicago 7, Ill. New York 7, N. Y. Minneapolis 4, Minn. Los Angeles 7, Calif. Seattle 1, Washington 
Tel. HAYmarket 6800 Tel. WOrth 2-6276 Tel. Main 5313 Tel. PRospect 7271 Tel. Seneca 2345 


For special size Grommets in quantity or Creative’s custom 
work without molds, contact factory or the fol- 






lowing direct factory representatives : 
MR. BRUCE CUMMING MR. VERN T. RUPP 
201 N. Wells Street 1150 West Olympic Bivd. 
Chicago 6, Ill. Los Angeles 15, Calif. 
Tel. ANDover 5837 Tel. PRospect 9516 





) PLASTICS CORP. 


954 KENT AVE,BROOKLYN 5, NEW YORK 
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make and break their contacts between certain limits 
current strength in their coils, partly on account of cur- 
rent leakage and induced currents in lines, as well 
of capacitance effects. In general, railway-signal rela 
are required to release their armatures when the pull-c: 
current is reduced 50 per cent. 

The difference between ‘the pull-on and the drop-ou 
currents is the operating differential. Thus if th 
pull-on current in a relay is 5 milliamperes and t! 
drop-out current is 4 milliamperes, the drop-out cu 
rent is 80 per cent of the pull-on current, often ex- 
pressed as 0.8, and the operating differential is one 
milliampere. 

Sensitive relays operating on the principles of sen- 
sitive indicating instruments close their contacts on as 


Oo @ - Se nan wm 


| little as 2 microamperes and their contacts will handle 


up to 50 milliamperes and 110 volts, direct or alternat- 
ing current. One contact on one such supersensitive 
relay is a strong permanent magnet which attracts a 
rider mounted on the pointer to effect positive closing 
of the contacts. Reset is accomplished either manually 


| or by means of a solenoid. Thus a relay operating on 


1 milliampere or less may operate another sensitive 
relay of higher rating, and so on. Instrument-con- 
trolled relays are connected between instrument con- 
tacts or those of sensitive mercurial thermostats and 
less sensitive relays. They may be said to present 
criteria for other types of relays. 

One small, enclosed sensitive relay of a type some- 
what analogous to a telephone type relay, with a snap-on 
cover 2%. in. diameter and 2 in. high, is provided with 
pins for mounting in a standard 5-pin base. These 
relays of watchlike precision are designed to operate 
on low input power varying from a few milliwatts to 


a maximum of 1 watt. The normal rating of one single- 


| pole, double-throw switch circuit is 150 watts at 110 
| volts, a-c, non-inductive. Such relays have handled 20 
| amperes d-c at 24 volts highly inductive, however. 


Ratings vary with the number of operations required 
during the life of the relay. 


FOR AIRCRAFT APPLICATIONS 


Since these relays have balanced armatures and 
springs, they are particularly suited for aircraft use or 
wherever vibration is a problem. Inputs of at least 30 
and preferably 50 milliwatts are recommended for this 
class of service. Because of the low mass of their mov- 
ing parts, these relays are so fast-acting that they can 
follow pulsations of several hundred per second. They 


| can be set for a differential as high as 0.95, and will 


operate on alternating current at frequencies from 60 to 
2,000 cycles. 

Another quite similar type of relay of equivalent di- 
mensions and weight (5% oz.), but with two coils, may 
be operated on 0.5 milliwatt when vibration is limited 
and the contact load is light. For the most rigorous 
conditions met with in aircraft applications, 5 milliwatts 
is usually adequate. 

Loss of adjustment is eliminated in this relay. !t 
preserves its exact adjustment from —60 to + 90 LC. 
Shocks of considerable severity will not affect its ac- 
justment or in any way damage it. Because of balanced 
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Locamne springs that are JUST 
RIGHT is tough ... but with us the 
gumshoe is on the other foot. We're 
looking for YOU ... if you are the one 
executive in ten who really understands 
the difference between springs that are 
ALMOST right and the PERFECT coil 
and torsion springs which only super- 
lative equipment and expert “know 
how” make possible Your customers 
will go easier on you, too, if you give 
yourself up. Write or wire. 


J. W. BERNSTON CO. 
Spring VL Le roe 


66 Farmington Ave 


® vou / 


Plainville, Conn 





Akron Porcelain will help many post- 
AKRON PORCELAIN war products to a fast start, because 

PROPERTIES parts made of Akron Porcelain are 
digh C available right now. Time-proven — 
versatile — compounded and shaped 
to meet your needs — Akron Porce- 
lain merits careful consideration for 
your present and postwar products. 
Our engineers will be glad to work 
with you, without obligation. 



















armature design and conical pivots with a minimum o; 
play, contact pressures of 20 to 25 grams are sufficient 
for uninterrupted contact under heavy vibration. These 
pressures can be attained on inputs of 5 milliwatts. 

Where the source is alternating current, midget 
selenium rectifiers can be provided which afford thor- 
oughly reliable operation of relays at no sacrifice in sen- 
sitivity. Sometimes a condenser in paraiel with the 
relay coil or coils is desirable. 

The previously mentioned relays, taken as examples, 
are available with built-in rectifiers for operation on 
alternating current at any audio frequency. The sen- 
sitivity and general operating characteristics are essen- 
tially the same as for corresponding d-c relays. They 
do not suffer the limitations of a-c relays in that as the 
energizing current is slowly varied from zero to the 
operating value the relay does not pass through a state 
of instability and noise. Certain limitations involve 
some filtering which somewhat reduces the speed of 
action, and there is a tendency of the selenium rectifiers 
to introduce increased d-c resistance at low input levels. 

When it is desired to operate from a high-voltage d-c 
source it is merely necessary to include an appropriate 
series resistor to drop the voltage across the input ter- 
minals of the full-wave bridge-type rectifier to the 
proper value. This resistor may usually be incor- 
porated within the relay housing. 


RELAYS FOR THE ARMED FORCES 


LTHOUGH Army-Navy requirements for air- 

craft seem to vary somewhat, the following rep- 
resents a good average: Temperature limits, —40 to 
+-85 C ambient; vibration, 55 cycles per second, \¢ 
in. peak-to-peak amplitude, corresponding to about 
11 g; corrosion, from 50 to 200 hours of 20 per cent 
salt spray without serious corrosion or mal-functioning ; 
the coil shall not open in from 300 to 1,000 hours at 
a relative humidity from 95 to 100 per cent, with a 
d-c potential of 200 volts or more applied between the 
coil and the relay frame with the coil positive, and the 
minimum insulation resistance after humidity varying 
from a few megohms to several hundred megohms. 

Because it is impossible to determine the ultimate use 
of equipment for the armed forces, relays must be made 
to withstand all conditions in some cases. The opera- 
tion of high voltage equipment may be affected by 
changes in barometric pressure, altitudes of 30,000 to 
40 000 feet being attained. A plane having hot, musty, 
humid ground temperatures will encounter the opposite 
extreme in a few minutes. Twilight humidity in the 
tropics also has to be considered. All phenolic mate- 
rials and coils must be impregnated with moisture-proof 
varnish and other varnishes or coverings with a toxic 
ingredient to prevent fungoid growth. 

One line of small, compact, general purpose relays, 
available in both d-c and a-c types and capable of with- 
standing shocks and vibration, is suitable for use in air- 
craft, radio, and communication applications. It em- 
ploys a carefully balanced armature so that the relay 
will operate well in any position. The molded base 
and stationary contact support is of unit construction. 
The armature, frame, and core are made of highest 
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thinking precede final equipment 
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| t’s human to take the “little things” for granted. Yet, a goodly 
percentage of the electrical troubles... in your plant, or in your 




















products in your customer’s plant . . . are due to nothing more 
than poor connections. Check with your maintenance or service 
men on this point. Then you will agree that more attention 
should be given to electrical connections. 


Plant interruptions and electrical outages cost real money. 
And when competition again gangs up on you, your dealers and 
customers will expect the same high standards in connectors 
as in the other components you “build in.” 


Yes, electrical connectors are important . . . sufficiently so that 
you should insist that the connectors you use remain efficient, 
and trouble-free, in service. The kind that go on quick, and stay 
on fast; that withstand corrosion, temperatures, vibration, or 
shock. The kind that are available . . . in all sizes and for all 
purposes ... here at Burndy. Let us send you our latest catalog. 


Burndy Engineering Co., 107G Bruckner Blvd., New York 54, N. Y. 


belies 





CONNECTORS 






In Canada: 
Canadian Line Materials, Limited, Toronto 13 
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YouxBreakable MERCURY 


SWITCHES 
(7 silat 


hair dry- 
ers; elec- 
tric scales; 
actuating 
devices. 
| AMP — for 1. ame ‘ 
ifot service: 2 — for 
sondtes ma- 10 AMP — for elevators: con- 
chines: tem- oil burners: veyors; blue 
perature regu- water heaters: printing ma- 
lation; fire feed and speed chinery; stok- 
alarms. controls; farm ers; safety 
machinery; rail- devices: com- 
road signals. munication 


systems. 
Double Throw Units 
Also Available 


Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Pat- 
ented construction in- 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 
plosion- proof! Abso- 
lutely silent! 


Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
yourself their superior 
performance. 


All sizes furnished 
with or without stand- 
ard tilting mechanisms. 
a ag deliveries! 
Write us today. 


35 AMP — for 
motor starting: in- 
dustrial furnaces: 
oven controls: and other types of 
mining machinery tough jobs — no 
— built for heavy relay required. 
loads. 


DURAKOOL, INC. 


ELKHART, INDIANA 


65 AMP — extra 
heavy duty: ideal 
for motor starting 


TRANSFORMERS 
and COILS aw 


e 


Standard and CUSTOM CONSTRUCTION 
to meet all specifications 


aan 
engineering service 
PM Re TLL 


HERCULES ELECTRIC & MFG. CO. 


INCORPORATED 
2416 ATLANTIC AVENUE x BROOKLYN 33, N. Y 


DC and AC WELDERS * TRANSFORMERS * MAGNETIC CLAMPS * SOLENOIDS « 
RIVET HEATERS * SPOT WELDERS * FLUORESCENT BALLASTS * SPECIAL CONTROLS 
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grade commercial steel and are carefully heat-treated 
after fabrication, All steel parts are heavily cadmium.f 
plated. Movable contact springs are tinned or silver} 
plated. Stationary contact carriers are nickel or silver. § 
plated. Contact combinations are available up to and 
including double-pole, double-throw. 

Small, light relays capable of withstanding shock and 
vibration with many pounds of contact pressure and f 
contacts that do not weld will handle strong currents f 
in the contact circuit at low voltage. They are suitable 
for motor or other high inrush loads as well as thef 
control of low voltage plating generators and of d-+f 
welders. 

An example of a power relay designed for such cir- 
cuits as motor-starting up to 1 hp., heater loads up tof 
20 amperes, or any control circuit requiring fast posi-f 
tive switching, is one 2% in. long, 1% in. high, andff 
2% in. wide. The full-floating contact carrier is posi-f) 
tively locked in place and permits heavy contact pres- 
sure without chattering. A-c types are adequately 
copper-shaded to prevent hum. A heavy return spring 
provides snap action and the coil operates on only 4 
volt-amperes or approximately 3 watts. It is used with 
thermostats and other devices with delicate contacts.} 
The coils do not overheat on continuous duty. 

Midget relays of many kinds and with various con- 
tact arrangements are sturdily built quality units of 
small size suitable for general built-in applications. 
Some have already been described. These compact, 
highly efficient relays, from thumb-size to two inches 
or more in dimension, may be mounted in confined 
spaces. They are particularly adapted to multiple panel 
mounting, safety and signal devices, call systems, heater 
loads, radio protective circuits, etc. As an example, a 
double-pole, double-throw midget relay for d-c usef 
only, with 1.5-ampere contacts, has a 1.75-watt rating 
with single- pole, single-throw contacts. Its dimensions 
are 1%» in. by 1%p2 in. by *%p in. and it weighs 1.2 ozf 


Among the manufacturers of relays, several of whom have 
cooperated in the preparation of this feature, are the following: 
Advance Electric Relay & Mfg. Co., Allied Control Co., Inc. 
Allen-Bradley Co., Amperite Co., Arrow-Hart & Hegemanf 
Electric Co., Automatic Electric Sales Co., Automatic Switch 
Co., Barber-Colman Co., C. P. Clare & Co., Cook Electric Co. 
Durakool, Inc., Electrical Products Corp., Eagle Signal Co.,| 
Instruments Div. Thomas A. Edison, Inc., G-M Laboratories, | 
General Controls Co., General Electric Co., Guardian Electric} 
Mfg. Co., Hart Mfg. Co., H-B Electric Co., Kurman Electric} 
Co., Inc., Leach Relay Co., Inc., Mercoid Corp., Minneapolis- | 
Honeywell Regulator Co., James Millen Mfg. Co., Inc., Photo- | 
switch, Inc., Potter & Brumfield Mfg. Co., Inc., Sigma Instru- 
ments, Inc., Square D Co., Stromberg-Carlson ‘Co, Struthers- 
Dunn, Inc., Ward Leonard Electric Co., Westinghouse Electric )J 
& Mfg. Co., Weston Electrical Instrument Co. 


POSTWAR AND LONG RANGE 
PLANNING OF PRODUCTS 


(Continued from page 97) 


in the field of new plastic laminates, or —— 
woods developed during the war, may lie the answer to 
pleasing surface treatment for the livable kitchen an 
its products. 

Another school of thought points toward a smaller.f 
more compact kitchen with every conceivable con-f 
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The New Fairbanks-Morse 
General-Purpose Motor 
Offers These Features: 


Copperspun Rotor — centrifugally 
cast, exclusive. 


Protected Frame —excludes solids 
and liquids. 


Optional Conduit Box Assembly 


—conveniently adaptable. 


Cross-Flow Ventilation — assures 
uniform cooling. 


Ball Bearings — sealed in, protected. 
Rated 40° C.— continuous duty. 


MOTORS 


Diesel Locomotives e¢ Diesel Engines 
Scales ¢ Generators ¢ Motors ¢ Pumps 


Magnetos e¢« Stokers ¢ Railroad Motor 
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Cars and Standpipes ¢« Farm Equipment 
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FAIRBANKS, MORSE & CoO. 
CHICAGO 5, ILLINOIS 
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venience streamlined into the least possible space. This 
is simply an over-development of the “laboratory” idea, 
which is not new. Up to a certain point, compactness 
makes for more efficiency and easier work. Carried 
to an extreme, it can become a burden, necessitating 
constant vigilance in keeping everything carefully put 
away. I agree that the naval architects can pack a 
world of living into a minimum amount of space, and 
make it work very well on board ship but the average 
Mr. and Mrs. American and their children have not 
been raised that way, and they are not equal to the in- 
convenience suffered in living in such quarters. How- 
ever, space will be at a premium, as mentioned before, 
end even in the case of the combined kitchen and dining 
room idea, the kitchen facilities proper should be as 
compact as possible without being crowded. This 
point will be covered more completely in the next few 
paragraphs. 


PREFABRICATION HOMES 


HE third market factor which I see coming to the 

fore some time after the war is pre-fabrication. 
Without going into a discussion of pre-fabricated 
houses, please accept the fact that pre-fabrication is no 
myth. It will be a factor in the future, and it will in 
time have a tremendous influence on the design of 
kitchens and kitchen products in all tvpes of houses. | 
say this because I know what is being planned now for 
194X in this field since I am engaged in the design of 
pre-fabricated houses. I firmly believe that the com- 
bined kitchen and laundry facilities of these little $3500 
houses will far excel anything found, to date, in the 
average contractor-built house costing up to $20,000. 
If this sounds like some more post-warbling, consider 
the following facts. It is now possible for a contractor 
to finance the major kitchen equipment, when financing 
the house proper and the bathroom and heating equip- 
ment. This means that the pre-fabricator can build 
in everything from the combined domestic hot water 
supply and heating plant, to the automatic laundry, 
including all the food storage and preparation facilities. 
The individual contractor of the conventional type of 
house is unfortunately saddled with the usual space 
wasting free-standing stove and refrigerator, neither of 
which have been well adapted to building in, and the 
conventional sink and cabinets which may or may not 
fit well into the space available. The pre-fabricator on 
the other hand, can employ the best design talent in the 
country and, if need be, spend a year devising not only 
the best possible arrangement of the above mentioned 
items but the best design of the items themselves with 
reference to their use. Quantities are such that by 
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LAMICOID FABRICATORS INC | vive tccn burner units and controls, compressor unit 





ames Sebeeeesers See, Hise Senter Oe. the working mechanism of the automatic laundry, etc., 


wily which are already engineered for production, it seems 
, ‘ quite feasible to build them all right into the kitchen 
unit, along with scientifically engineered lighting, ven- 
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value, and an infinitely better kitchen than is pos. 
sible for a contractor to deliver by combining various 
individual items indiscriminately. Bear in mind that 
the completely equipped kitchen will be assembled at 
the factory, shipped with the house and included in 
the price. This can very greatly affect the distribution 
structure of the appliance field and present distribution 
costs. 

To illustrate my point regarding a better kitchen, let 
us take the refrigerator first. Read the comments of 
Mrs. Jean Austin, outstanding authority and Editor 
of “The American Home.” Among other things, 
equally pointed, she says, “among the marvelous things 
the restaurants have always had, refrigerators that 
manage to be all storage, not only 6 measly cubic feet 
of storage and 500 feet of white enamel to keep clean 
[ saw some new refrigerators-to-be. Full-bosomed 
like the postwar radios and looking for all the worl 
like the costliest juke boxes. All design and precious 
little storage space.” How much better a built-in 
refrigerated cupboard, flush with the wall, above the 
cove base. No horrible little spaces under and around 
it which cannot be cleaned without moving the refrigera- 
tor out of its precious niche. No costly top and side 
panels exposing their white expanse for a constant 
cleaning. Just a few simple, completely smooth doors 
opening out of a smooth wall, giving access to the 
various storage compartments that will be needed after 
the war to handle the frozen foods that will be available 
to architects and builders, to be built right into new 
homes and remodeled kitchens ? 


SIMPLICITY AND COMPACTNESS ESSENTIAL 


Now let’s look at stoves. How can an architect or 
builder arrange a very limited area to best advantage 
when the first item on his list is a big bulky thire 40 
inches wide and 25 inches deep from front to back and 
less than 50 per cent of which is actually devoted tc 
necessary cooking facilities, and the rest to so-called 
storage space and work top? Storage and work top 
area can generally be achieved much better and much 
cheaper in other ways. 

All that really matters to the housewife is that she 
has some good top burners, in a convenient location, 
and a good oven and broiler, with adequate controls, 
also in a convenient location. Facilities for deep well 
cooking and pressure cooking are also desirable. A 
good, sensible plate warmer that really functions ought 
to be a “must” in every kitchen. These items need not 
necessarily be placed all together. The top burner: 
should be grouped within easy reach from a standing 
position at a work area and the oven should be adjacent. 
its interior visible from this same standing position, a: 
well as from other strategic work spots in the kitchen 
Now this is a far cry from the stoves we see today, all 
tricked up with what I call tin spinach and loaded 
down with unnecessary gadgets, with lights that light 
nothing but reflect into your eyes off the enamel top: 
with fancy trinkets to tell you the time and tempera- 
tures which never agree with the cook books; wit! 
cheap little timers that light up and ring bells at the 
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How General Silentbloc Rubber Parts 


Can Improve a Product and Cut Costs 


HEN a simple rubber-and-metal 

part can improve your product 
and may also cut manufacturing costs— 
that’s news. 


Here are three ways General Silent- 
bloc parts offer this double advantage: 


1. By giving engineered control of 
| vibration and shock load, Silentbloc 
| Mountings step up operating efficiency, 
| save maintenance and lengthen life. 
) Better vibration control may enable you 
| totake out weight and simplify assembly. 


2. By correcting for misalignment in 
| shaft supports, bearings and _ hinges, 
) Silentbloc Bushings cut damage and 
wear, improve operation. You may elim- 





2 alta UNh Ns 2 


Platform-type Silentbloc floor 
nounting for motors and heavy 
equipment. Well-type motor- 
1ounting shown at top can be 
nade in any size and design. 
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One type of Silentbloc shaft 
mounting to correct for mis- 
alignment. Silentbloc bushings 
for bearings and hinges can 
be designed to fit your needs. 


inate machining and fitting to close 
tolerances. 


3. In oscillating joints, Silentbloc 
Bearings give controlled torque action— 
trouble-free, long-lasting and needing no 
lubrication, They may replace expensive 
bearings and speed up production. 


Rubber Before Assembly After Assembly 


This diagram shows the patented 
Silentbloc method of elongating and 
confining rubber between the outer and 





Typical Silentbloc rubber 
bearing for torque joint. Inner 
shaft can be plain, threaded 
or grooved. No lubrication; 
long lasting; trouble-free. 


inner metal sleeves, forming an inde- 
structible union of rubber-to-metal. By 
varying the elongation and modulus of 
the rubber, the size and shape of metal 
parts, General engineers can design a 
Silentbloc to give the exact performance 
you need. Silentbloc can be made of any 
metal and any type of rubber, to carry 
loads of ounces to tons. 


The Silentbloc has proved its value 
in automotive, industrial and household 
equipment, aircraft, motors of all kinds, 
marine and electrical equipment. To 
learn how Silentbloc parts may improve 
your product, write for free booklet. 
The General Tire & Rubber Company, 
Dept. A-140, Wabash, Indiana. 
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SILENTBLOC 


MOUNTINGS... BEARINGS 
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THE GENERAL TIRE & RUBBER COMPANY 


Mechanical Goods Division, Wabash, Indiana 





































NEW 
LOW PRICES 


“WIRE-NUTS” 


(Solderless, Tapeless Wire Connectors) 


FOR BETTER 
LOWER-COST WIRE JOINTS 


New low prices still further reduce the cost of 
making electrical wire joints on the smallest ap- 
pliances up to the largest machines. Ideal “Wire- 
Nuts” the solderless, tapeless wire connectors are 
easy to apply — simply strip wires, screw on — 
that’s all. Faster, neater, safer. Approved by 
Underwriters’ Laboratories Inc. 


IMMEDIATELY AVAILABLE 


CROSS-SECTION OF 
IDEAL WIRE-NUT 
Shes 
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Electrical Products Division 


1008 PARK AVE. SYCAMORE, 
Sales Offices in All Principal Cities 


ILLINOIS 
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wrong time; with sloppy drawers that rattle on rollers 
that don’t roll. All of these ranges are to look attrac- 
tive on the show room floor and give the salesmen 
something with which to “demonstrate” the “plus value” 
of the “deluxe” models at deluxe prices. Pity the poor 
little woman who has to keep it all clean! 

No one will deny this has been good merchandising, 
and I confess freely that I have often been a party to it, 
However, I believe it is only good merchandising as 
long as nobody pricks the bubble by furnishing some- 
thing suitable for small quarters which provides better, 
more convenient cooking facilities, easier to clean and 
maintain, and which costs less money. Pre-fabrication 
can, and I believe eventually will do just that. The 
effect will ultimately be felt in the replacement market. 
I predict that, unless the old-line manufacturers do 
something in 194X to make it unnecessary for an archi- 
tect or builder to turn handsprings around their bulky, 
free-standing stoves in an effort to conserve space and 
plan an efficient kitchen, some enterprising non-ap- 


X-RAY CHANGES 
QUARTZ CRYSTAL FREQUENCY 








A QUARTZ crystal wafer 

is being placed in the 
rotary holder of an x-ray ir- 
radiation unit in order to 
change its frequency down- 
ward. Dr. Clifford Frondel 
of Reeves Sound Labora- 
tories developed the tech- 
nique whereby it is possible 
to change the frequency of 
quartz wafers in the 6-8 
megacycle per second range 
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from 2-3 kilocycles per sec- 
ond total the saturation 
value of such crystals. The 
change in frequency is per- 
manent throughout any tem- 
perature range that the crys- 
tal is apt to experience. 
North American Philips Co. 
developed the x-ray equip- 
ment in collaboration with 
Dr. Frondel and the U. S. 
Army Signal Corps. 
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“Brother, take it from me... 
it’s 1OO% Easier to Drive 50% 
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_More Screws in a Day 


...- that’s what users of 
AMERICAN PHILLIPS SCREWS 
tell users of Slotted Screws 


Workers on screw assemblies feel as though 
they had been freed from a chain gang, when 
their production chiefs liberate them from slow, 
exhausting, high-cost slotted screw driving... 
up to speedy, easy, Jow-cost American Phillips 
Screws and 4-winged Phillips power drivers. 

For then they find that they can make their 
jobs amount to something . . . that it’s actually 
far easier to do better work and more of it. . 
yet still end their shifts without undue fatigue. 
Simply because American Phillips Screws drive 
automatically straight—and because the 4- 
winged driver can’t jump out of the recess. 








So management finds that... by increasing workers’ safety, earning power, and 
morale . . . there’s a fairer return on fixed overhead charges. And you will find, when 
you change to American Phillips Screws, that you get extra returns from American's 
quality-control and American's three-point inspection of head, thread, and point 
that assures full usable value in every shipment. Whether you use standard or special 
screws, you'll save 50% over slotted, by changing to American Phillips Screws. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


yi AMERICAN 
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Cotton-interwoven or Uninsulated Windings 


up to 8” Length...7* Outside Diameter 


..- Produced Automatically 


Universal’s No. 103 Coil Winding Machine is 
similar to the No. 96, but with considerably larger 
capacity: 

Wires from No. 17 to No. 38 (B & S gauge); 
lengths 14” to 8”; diameters '2” to 7”. 

An extra pair of cams (for both wire and cotton 
traversing) provide the full range of coil lengths, 
and each cam in itself offers a wide selection of 
traverse lengths. Gear changes are readily effected 
for different ratios of wire turns per layer. 

An outer support gives added rigidity to the 
winding arbor, which is particularly desirable where 
coils are wound directly on laminated forms. 

Special accessories include a two-coil attachment 
for winding two like coils at once, and a special 
heavy-duty clutch mechanism for use when winding 
coils in multiples up to four at a time. 

You are invited to send sample coils for production 
estimates. 

Cross-wound coils (lattice-type) — Bul- 
letin 84 


Gutter-wound coils for heavy duty — 
Bulletin 98 


Spool-wound coils without insulation be- 
tween layers — Bulletin 102 


Paper-insulated coils— Bulletin 104 
and 105 


43-E-13 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 
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| phance manufacturer, with a war plant and plenty of 


capital, will move to supply the need. The derivation 

and development of one such idea is shown in the ac 

comparying illustrations. 

There is a great difference between what the con 
sumers want, or think they want, and what it is practical 
or possible to give them. Long lists of such things come 
to mind. Ice cubes that drop out of a chute at the press 
of a button. Mixers that stir the ingredients right in 
the sauce pan and don’t require cleaning. Toasters 
that make four pieces of toast instead of two. Some 
of the ideas may be practical. Many are impossible or 
at least impractical from a merchandising standpoint. 
I perefer not to commit myself on what the manu- 
facturers should make for postwar markets. Whatever 
new product for the kitchen is projected, let these few 
rules apply : 

1. Let it provide a better way to do a job; not just a 

different way. 

. Let no space be wasted; space will be valuable in 

194X. 

3. Let it be simple; simple in appearance, easy to 
operate, rugged and foolproof. 

4. Let it be easy to clean; avoid all sharp corners, 
especially inside corners! remember, a damp rag 
should slide over the surface without catching 
anywhere and without leaving any dirt or scum 
in the angles around name plates or ornaments. 

5. Let it be made good looking by the use of simple 
well-proportioned surfaces, not by specifying cheap, 
dirt-catching ornaments. 


i) 


'HYDRAULIC TRANSMISSION AND 


CONTROL OF POWER 


(Continued from page 104) 


and spigot. A round ball seating on the edge of a 
reamed hole makes a good poppet. Such valves are used 
in great numbers for relief valves and for check valves. 
Their great advantage is their ability to seal well, even 
with relatively coarse machining. Their disadvantage 
is the limitation to make and break only one single con- 
nection. If a series of connections must be rearranged 
a number of poppets is needed. Take, for instance, the 
simple operation of reversing the flow in a cylinder. It 
requires four poppets, one each to shut off pressure 
from the left end, to open the left end to the discharge 
line, to close off the discharge line from the right end, 
and to open the right end to pressure. Very elegant and 
small combinations of poppets with camshafts are avail- 
able to carry out such programs, but at medium pres- 
sures slide valves are preferred for their simplitity. 
Slide valves consist of a spool in a round hole. Cross 
holes or grooves in both hole and spool are used to 
establish the desired connections. There is practically 
no limit to the number of different connections, so that 
a single slide valve can be used to control a whole 
complicated program. For reversing the flow in a cy! 
inder a four-way slide valve is used. It may be opet 
center, closed center, or open center with blocked motio1 
“Open center” means that in the neutral position of 
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MICROMOTORS 


For Air-Conditioners, Heaters, Ventilators, Display Coolers, Agitators and Ranges 


O GUESSWORK HERE! For continuous duty 
jobs up to a twenty-fifth horsepower Red- 
mond shaded pole A C Micromotors are engi- 
neered to meet your particular requirements. 


They’re practical little power plants because 
they’re built to last, because they’re thoroughly 
dependable, and readily adaptable, because 


Composite view of Redmond 
facilities with ever five acres of 
floor area, 
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Micromotors are neat in appearance, compact 
and quiet running. 

You should learn all about their Flush-Weld 
rotors, Pressure-Locked rubber mountings, 
Air-Stream cooling and super-capacity 
lubrication. 

Write us today for the complete story of 
these practical Redmond Micromotors. 


. S. A. 


SOL 
OWOSSO, MICHIGAN, a 


AC AND DC MICROMOTORS x DYNAMOTORS w CONTROLLERS w BLOWERS 











the valve all ports are open. ‘The pump discharges 


MOLDINGS OF MERIT BY freely across the valve into a tank or into another valve, 
WATERBURY COMPANIES, INC. | The two sides of the cylinder are connected so that the 


| pi e freely. “Closed cen- 
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blocked motion” is the combination in which the pump 
can discharge across the valve, but the piston is held 
| ate RBURY ta 
| Companies, 2 













in its position when the valve is moved to its neutral or 
center position. Slide valves are well adapted for oper- 
ation as relays, either in combination with solenoids or 
in. hydraulic servo-operation by using the spool itself 























Inc. have the Facilities 
| Fig. 7 YPICAL examples of valves and clo- 

sures used in various combinations to 
connect, disconnect, or reverse fluid flow in 


hydraulic systems. (See also illustrations on 3 
d - cae 
| page 200.) Oe 
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SPIGOT OR 


ROTARY 
THREE BASIC TYPES OF VALVE CLOSURES 






for Designing and 






| Manufacturing Pro- 

















ducts, Parts, and As- 
semblies to Custom- 
er’s Specifications in 
| Plastics and Metals, 


or in combinations 


of both. 








a in mold making is Waterbury’s 
forte. Their complete facilities are un- 
equaled for intricate mold work, for Waterbury 
has the equipment and ability to build special 
machinery when required for unusual opera- 
tions. When fine handwork is called for Water- 
bury has the craftsmen. Waterbury Companies’ 
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as a small piston which is moved, by hydraulic pressure. 


The pilot valve which directs the motion of the main 


BUY MORE WAR BONDS valve is often of the rotary or spigot type as shown in 
HASTEN VICTORY _ the diagram figure 7. 


The hydraulic pressure which moves a valve can be 
controlled by hand (through a servo-valve), or the op- 
eration can be automatic, as in unloading valves and 

| sequence valves where a slide is shifted against a spring 
when the pressure has reached a set limit. The unload- 





; WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 







DEPT. C, WATERBURY, CONNECTICUT 
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U.H.F. Cables and Connectors... 
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In the production of polyethylene dielectric cables Amphenol _ 
ranks first. This is the solid, flexible dielectric which was 
developed by the Army, Navy and Air Corps for wartime 
electronic use. Amphenol lists thirty-two sizes and types 
approved by the Army and Navy and most satisfactory results 
are obtained thru the use of Amphenol low-loss connectors 
designed specifically for these cables. 

Complete assembly components may be obtained from 
Amphenol. For manufacturers using U.H.F. cables and con- 
nectors in quantity there is a definite advantage in having 

. them assembled by Amphenol’s highly expert Cable Assembly 
Department. This assures accurate and skilled workmanship 
and a definite saving of materials and labor. 

Your ‘request for Catalog D will bring you the latest infor- 
mation on high frequency cables and connectors. Complete 
information on Amphenol assembled units will be furnished 
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LIGHT WEIGHT Poti 
TORQUE WRENCH 
FOR 
LIGHT ASSEMBLY! 
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This new lightweight torque tool gives accurate 
readings of low torques required in delicate radio, 
ignition and fuel line assembly ... in work with 
lastics and light metals where proper tension must 
e obtained but where too much pressure may 
damage the part. 

An addition to the Apco Mossberg line of torque 
tools, it weighs as little as 6 ounces and fits any 
standard socket. Aluminum handle and sturdy 
brass scale with easily read figures. In six sizes: 
0-100 inch ounces, 0-15, 0-30, 0-60, 0-100 or 0-250 


inch pounds. Order yours today. 


APCO MOSSBERG COMPANY 
179 LAMB STREET 


ATTLEBORO, MASS., U. S. A. 
OTHER APCO MOSSBERG TORQUE TOOLS IN HIGHER RANGES 
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TO PUT ‘“SPOTS OF HEAT*’ 
INTO ANY MACHINE 


G-E CARTRIDGE 
Lait 


(One of the popular G-E midget heaters)* 





Use these convenient electric heaters to build localized 
spot-heating into processing machinery, such as embos- 
sing presses, die blocks, sealing machines, glue pots, etc. 


Typical examples of valves and closures 
Easily installed—simply drill a hole in the part to be 

} 

| 

| 


(See also illustrations on page 198) 


heated, insert the cartridge heater, and connect into 
the nearest outlet. Unusually durable, they give long 


et oak Rai tig ee up to 1200 F. Sizes | ing valve is widely used where pressure in a hydraulic 
rom 1) to inches long. Bo ; E : : 
- . & PRICES FROM $2.20 system must be maintained; if an ordinary relief valve 
SEND FOR GED-650 were used for the purpose, the pump would have to 
. & work against full pressure at all times, with a conse- 
Here, in one small book, are the | quent loss of power and heating of the liquid. The un- 
answers to the hundreds of small loading valve connects the pump outlet directly to the 
heating problems that arise daily eRe ' I e | iat its 
in industrial plants to puzzle elec- reservoir when the system pressure has reached it: 
trical engineers, superintendents, | upper limit. When the system pressure drops below a 
foremen, owners, and mainte- ee . . 

, ’ “ | y mm. 
nance men. Generel Electric Co. lower limit, the pump is again connected to the systen 
Schenectady 5, N. Y. Upper and lower limits are made differently to prevent 

“ ° ” ° . . he 
*OTHER G-E WEATERS: CARTRIDGE HEATERS © HEATING CABLE © CONVECTION HEATERS « hunting” OF CORDES “OPENS and closing of th 
CALROD IMMERSION HEATERS © STRIP HEATERS © CALROD HEATERS © FIN CALROD HEATERS valve. Either a toggle type spring or a difference in 


ron !' active areas can be used to keep upper and lower pres- 
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sure limits separate. 
For sensitivé control the follow-valve and the load- 
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machines: t 
without scratching or 


suitable for fem 
Skill is not a factor. 


A descriptive brochure, giving all 
mechanical details, cutting sizes an 
features is available. Just writes 


WALDES 
KOH-I-NOOR: INC. 


LONG ISLAND city 1 N Y. 







































































| WOUND IN THE. WEST 


In California, land of amazing contrasts, cowboys still 
coil rope and Smith winds fine wire coils. This means 
that Western manufacturers using fine wire coils in their 


products or factory equipment can get coils here in the 
West. Smith has many standard types that may well fit 
your needs, or will wind any type to your specifications. 


NATHAN * MFG. 
R. co. 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 
Electrical Products 


FIRST 


because they 











sensiuve valve are most useful. in the follow-valve the 
opening of the ports depends on the difference between 
the motion of a handle and the motion of a part con- 
nected to the controlled piston. As a result, the piston 
moves in exact proportion to the motion of the handle. 
Mechanically, the opening depending on difference can 
be secured by letting the valve housing — or a sleeve 
which takes its place—move with the controlled piston, 
or by having both handle and controlled piston act upon 
the sliding spool through a whiffle tree, planetary gear- 
ing, or other adding device. 

In the load-sensitive valve the same pressure which 
acts upon the main piston also acts upon the valve spool 
or another small piston connected to the control handle, 
so that the operator has an exact feel of the resistance 
against which the main piston is working. 

Combinations of follow-valve and load-sensitive valve 
are easily arranged and very useful as boosters for 
applications such as_ servo-steering, straightening 
presses, and similar operations which require large 
forces and delicate control. A simple pressure-reducing 
valve is shown in figure 7 (f). It is used to maintain 
constant pressure in one chamber or part of the system 
while the pressure in other parts varies. 

Orifices or small bleeds are often used to provide a 
time delay, for instance in reversing a servo-valve or to 
regulate the speed of machine operation by the speed at 
which liquid is allowed to flow through the orifice. If 
the speed control must be accurate it is essential that the 
pressure difference between the two sides of the orifice 
be held constant, because the rate of discharge depends 
upon the pressure. Therefore pressure-reducing valves 
are often used in series with orifices. 


HYDRAULIC MOTORS 


VERY type of pump can be, and is, used as a hy- 

draulic motor. Combination of a centrifgual pump 

with its inverse, a turbine type of motor, makes a torque 
converter or hydraulic coupling. 

By far the majority of hydraulic applications use a 
plain cylinder and piston as a motor. In this kind. of 
application, straight line reciprocating motion, the hy- 
draulic motor is almost without competition. 
Accumulators 

Hydraulic energy can be used to raise a weight, com- 
press a spring, or compress air confined in a chamber. 
The energy thus stored can later be withdrawn, using 
the weight, spring, or compressed air as the source of 
power. Weight-loaded accumulators provide constant 
pressure, and are often used in large stationary installa- 
tions. Air-hydraulic accumulators, more compact and 
most common, are widely used to even out large fluctu- 
ations in demand and as safety devices to supply energy. 

Hydraulic fuses have exactly the same foundation as 
the fuses used in electric wiring, to cut out those 
branches of the circuit which show by excessive demand 
that they are damaged. They were developed for mili- 
tary applications where damage must be expected. In 
industrial applications hydraulic circuits are ‘very reli- 
able and fuses are not used. One type of fuse depends 
upon the rate and time of flow. It shuts the circuit off 
after a certain amount of liquid has passed. Another 
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When your product has hard-to- 
reach fastening points. . . will be ex- 
posed to vibration...or must be 
frequently disassembled—specify the 
‘““Multiple-Spline” Socket Screw. 

Bristol’s exclusive spline-shaped 
socket is geared to the spline-shaped 
key. The key pulls the screw around 
—avoiding the expanding pressure 
which bursts or at least rounds out 
the walls of the ordinary hex socket. 
Sizes as small as No. 4 wire can be 
set to withstand real vibration. Yet, 
if adjustments are needed, a flick of 
the key will loosen the screw. 

Bristo ‘‘Multiple-Spline”’ Socket 
Screws are made in cap and set screw 
styles ...in sizes down to and in- 
cluding No. 4 wire. 
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NO OTHER SOCKET SCREW 
I eee ec 


... because only BRISTO “Multiple-Spline”’ 
is wrenched in by pulling, not pushing 


And for your ‘‘hex’’ socket screw 
requirements, Bristol offers a su- 
perior product made to the same pre- 
cision standards that for 32 years 
have controlled the manufacture of 
Bristo “‘Multiple-Spline’”’ Screws. 


WHY “MULTIPLE-SPLINE” MEANS 


TIGHTER 


NO EXPANDING PRESSURE; THE 
KEY PULLS THE SCREW AROUND 
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[_] textile: machinery 


(_) time clocks 
(-] washing machines 


4] vending machines 
Chase ddan cabbage ons. iviscci cect os icc cs casvhdsinececgeciasivsedbennn egies cake 


(_] refrigerators 
{_] screw machines 
{_] vacuum cleaners 


(_] radios 


oil well machinery 


meters 
{_] paper mill machinery 


(] printing presses 


[] portable electric tools 
() pumps 


{_] postage meters 
(_] punches 


5 


die cutting and 
stamping machinery 
match machinery 


machine tools 


instruments 





(_] cream separators 
{_] meat machinery 


(_.) hydraulic machines 


{_] eléectric machinery 


{_} elevators 
(] generators 


(_} electric razors 


GET SPECIFIC FACTS ON BRISTO “‘MULTIPLE-SPLINE’’ FOR YOUR APPLICATION 
{_} electric fans 


153 Bristol Rd.,Waterbury 91,Conn.. [] dental equipment 


P'-ase send me literature describing O 


Bristo ‘‘Multiple - Spline’’ Socket 


Screws. I’m interested in the follow- 


ing applications. 


adding and computing machines 


addressing machines 


air compressors 


air conditioning apparatus 
aviation engines 


THE BRISTOL COMPANY 


Mill Supply Division 
aviation metal parts 


blowers 
cameras 


cash registers 
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ELECTRICAL 
SHEETS 2% 


ELECTRICAL 
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: Make sure of outstanding per- 


formance in your finished product by using 
Newport Electrical Sheets. Quality proved for 
a quarter century, Newport Sheets match your 
own engineering and manufacturing skill. 
They punch cleanly; are always true to gauge 
and uniform in physical and electrical proper- 
ties. Complete details sent on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure Iron-Copper 
Alloy Sheets—Globe Brand Galvanized Steel Sheets— 
GOHI Enameling Iron Sheets—KCB Copper Steel 
Sheets—Newport Long Terne Sheets—Newport Gal- 
vannealed and DeLuxe Metal Sheets. 
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type shuts off the line if application of pressure to one 
side of a piston does not produce return flow from the 
other side. Both types are suitable for reciprocating 
motion only. 

Filters are essential to protect the close fits of cylin- 
ders and valves from damage by dirt which could find 
its way into the reservoir. Powdered metal filters, 
closely spaced discs, and organic adsorbent materials, 
all have their adherents. Some filters are provided with 
provisions for automatic cleaning, either by scraping the 
dirt out or by blowing it off. Others are cheap enough 
to be replaced periodically. 

Units like those briefly outlined above are the ele- 
ments from which hydraulic circuits are built up. The 
functions of circuits vary from simple on-and-off con. 
trol of a door opener to complete automatic cycles on 
machine tools, which may include clamping of the part, 





Fig. 8 PEED regulation or time lag at the ma. 
chine is a function of the pressure differ. 
ential of an adjustable orifice. 


ADJUSTABLE 
ORIFICE 








rapid advance, coarse feed, slow feed, dwell, rapid re- ff 
turn, unclamping, and transfer to the next station. In 

a typical installation of the latter kind the dwell may 
be obtained by means of an electric time-delay switch 
_and the other operations by the use of valves which are 
electrically operated by limit switches and solenoids. 

| Rapid advance and rapid return demand large vol- 
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e@ Although our business here at Imperial Molded is to help people lick 
those tough molding jobs, we also believe that at times too much empha- 
sis has been placed on the use of plastics. 


Plastics are not going to supplant metal, and plastics have already 
been given a black eye by attempting to take on jobs where metal or 
metal in combination with plastics should have been considered. 


Sometimes you need someone to tell you not to use plastics and 
Imperial Molded is that type of an organization. In our work here we 
are handling many highly technical phases of molding work—problems 
involving multiplicity of inserts, close tolerances, deep drawing, side 
cores, fine threading, or where some special technique must be used. 


If you require a molding service that is organized to handle tough 
assignments on a completely unprejudiced basis we shall be pleased to 
work with you—subject, of course, to present day very serious limita- 
tions imposed by war work. 


IMPERIAL MOLDED PRODUCTS CORP. 
2921 West Harrison Street, Chicago 12. Illinois 


BULLETIN K-200—with its helpful comparative table on the 
characteristics of various compression molded plastics and a 
brief picture story of how the Imperial molding plant operates 
—will be gladly sent at your request. 














umes of oil at low pressure and feed requires only a 
small volume at higher pressure. To furnish this oil 
economically, two pumps may be used, a large one with 
an unloading valve set at low pressure and a small pump 
with unloading valve set at higher pressure. During 
rapid advance and return both purnps would discharge 
into the-system but,at higher pressure only the small 
pump would work into the system, the larger one dis- 
charging freely into the reservoir.tank, 

The control units and one of the work cylinders of 
the hydraulic system of a surface grinder are shown in 
figure 9, which is a view of.the underside of the 
saddle. Motor, pump, tank, unloading valve, and filter 
are located in the base of the machine and the table 
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No. 201002 
(old No. 5076) 
Littelfuse Red 
Tattelite. 


TATTELITE 
CIRCUIT TESTER 


No. 201002 (old No. 5076) illustrated, in- 
dicates voltages from 90 DC, and 60 AC 
to 500 volts AC or DC. Dependably re- 
veals circuit and current conditions. Ap- 

proximates voltages. Reports by the glow, 

color or intensity of glow of neon lamp at 
top. Lamp glows on currents as low as | 
microampere. Absolutely safe to use. 
Casing is molded tenite with breakdown 


value of about 25,000 volts. Leads covered 
with 5,000-volt insulation. Insulated test 
‘prods. 


(Left): Tattelite in- 
dicating whether cur- 
rent is AC or DC. 





(Left): Tattelite de- 
termining grounded 
and ungrounded sides 
of line. (Right): Tat- 
telite finding blown 
fuses. 





Fig,g Hydraulic control equipment of a surface 
grinder. View of the under side of the saddle. 





(Left): Tattelite 
showing circuit con- 
tinulty and condition 
of contacts of cords 
a Ee cylinder on top of the saddle. All the rest of the circuit 
is visible in the figure. By means of the selector valve, 
the cross feed can be set for manual operation, auto- 
matic hydraulic feed, or rapid traverse for wheel dress- 
ing. The cross feed control valve is set to the destred 
amount of feed, which is then automatically produced 
at each reversal of the table. The cross feed directional 
valve directs the motion either toward or away from the 
operator. This valve is also connected to a trip arm. 
The table feed control valve regulates the speed of the 
table and by-passes the oil directly to the reservoir when 
in the “stop” position. The pilot valve is operated by 
stops attached to the table and operates the table rever- 
sion valve, which in turn directs the flow of oil to the 
two sides of the table cylinder. The table release cylin- 
| der disengages the manual table traverse when hydraulic — 
| L i T T E L - U S e \ n C s operation is used. A similar cylinder disengages the fF 
7 4757 Ravenswood Ave., Chicago 40, Ill. nut from the manual cross feed spindle when hydraulic ff 
I 200 Ong St., El Monte, Calif. cross feed is used. 
An application of a follow-valve, which permits a 


(Right): Tattelite 
testing for open coll 
or short circuit of 
motor armature. 


(Left): Condition of 
automobile spark 
plugs and cable ac- 
eurately revealed by 
Tattelite. (Right): 
Neutral In a 3-wire 


system quickly found. siciiahies AY 
IF |. 


Littelfuse also makes Low Voltage Tattelites for 3 te 50 volts. 
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To assist the equipment designer Federal offers com- 
prehensive data on high frequency cables. 

This technical information sheet provides the design- 
engineer with pertinent electrical and physical 
characteristics...including impedance, capacitance, 
attenuation, diameter, materials, and weight 
... for Federal’s wide variety of high-frequency 
cables. 


Single and double braid, armored, dual con- 
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ductor and dual coaxial, air-spaced, low capacitance 
lines, and antenna lead-in wire... there’s a right 
type for your job, backed by the built-in superiority 
that’s a tradition with Federal. 

Special developments in flexible low-loss cables 
by Federal have resulted in superior cables for 
all types of transmission. For a better job, see 
Federal first. 


Write for your cable information sheet today. 
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-] OPERATION 


With 
DI-ACRO 
BENDERS 


DI-ACRO Precision Bend- 
ing is accurate to .001” for 
duplicated parts. DI- 
ACRO Benders bend an- 
gle, channel, rod, tubing, 
wire, moulding, strip 
stock, etc. Machines are 
easily adjustable for sim- 
ple, compound and reverse 
bends of varying radii. 
Send for CATALOG 


**DIE-LESS” DUPLICATING show- 
ing many kinds of ‘‘Die-less”’ dupli- 
cating produce 
Benders, Brakes and She 






es, 








> TORR! 


ETAIL 


NGTON, 


. CENTERED 


EYE 


The DI-ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly production 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity of bender and 
ductile limits of material. 


DI-ACRO Bender No. 1 


Forming radius 2” approx. Ca- 
pacity yy” round cold rolled steel 
bar or equivalent. Also Benders 

No. 2 and 3, with larger 
~ Capacities. 






with Se 





<- Pronounced “DIE-ACK-RO”’ 


Sena ale Uae 


309 Sth Ave., So., 
Minneapolis, Minn. 











lathe to duplicate intricate parts within a few ten-thou 
sandths of an inch accuracy, is shown in figure 7. Th: 
corresponding circuit diagram is shown in figure 7 (g). 

A pneumatic relay is used to increase the sensitivit) 
of the follow-valve, which consists of an air jet. The 
opening of the jet depends on the difference between the 
position of a pointer and the position of point “A,” 
which is connected to the lathe carriage. Too large an 


Fig. 10. ©Hydraulic contour con- 
trol applied to a lathe. 


opening means that point “A” is too close to the tem- 
plet. As a result of the large opening, the pressure in 
the bellows drops. The bellows close in and move the 
hydraulic cross-slide control valves in the direction 
which makes the cross-slide, and with it point “A,” 
move away from the templet. In this manner the cross 
slide follows the outline of the templet exactly. Mean- 
while the longitudinal feed valve has also been moved 
off center by the drop in pressure and the feed is slowed 
down. The feed valve is connected in such a manner 
that it is fully open in its center position, when the pres- 
sure in the bellows is exactly right. Any deviation from 
this pressure slows down the longitudinal feed and stops 
it completely, when square shoulders are turned. The 
accuracy of the pneumatic relay is not surprising when 
one recalls the pneumatic gages for the diameter of 
holes measure a pressure controlled by the size of a gap 
and that these gages are more accurate than micrometers. 

The functions of all the hydraulic controls which we 
have described could be duplicated by electrical con- 
trols, and in many cases such duplicates exist. Which 
of the two methods is superior in a particular case is 
generally worked out by survival of the fittest. Aircraft 
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[! IS NO accident that porcelain is 
regarded as a highly versatile type 
of insulation. When it leaves the kiln, 
a porcelain insulator is custom-made 
—designed tomeetspecific dielectric 
and physical requirements, widely 
divergent though they may be. 

This flexibility is obtained by broad 
technical advances in porcelain de- 
sign and fabrication. New raw ma- 
terials, improvements in mixing and 
molding operations and closely con- 
trolled baking are but a few. 

So, if your postwar product speci- 
fications call for insulation which 
must meet unusual performance 
standards, consider the modern por- 
celain. Anyone of the manufacturers 
listed below will be glad to consult 


with you. 


FORTIFY YOUR NEW PRODUCTS WITH TIME-TESTED INSULATION 
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“- because of new 
“highs” in tolerance attainment 


The A to Z roster of BAER fabricated fibre parts is 
representative of practically every phase of indus- 

try. Precise engineering techniques in drilling, 
machining, punching, stamping, milling or saw- 
ing—plus the understanding of basic prob- 

lems solved through a score of years in the 
field — substantiate the ability of BAER 
facilities to meet specifications to the let- 
ter. Inquiries pertaining to either present 
or post-war needs will be treated con- 
fidentially; send blueprints or sketches 
for recommendations. Collaboration 
will be promptly forthcoming, with. 
out obligation in any way. 


PHENOL AND VULCANIZED 


aie ae 
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WRITE FOR 
BULLETIN 124 


Foca 


Problem? 





© To correctly seal transformers ond filters it is highly impor- 
tant to select the right terminal for each particular design 
Relationships between electrical and mechanical requirements, 


SEND FOR 
space limitations and overall specifications are all important 
LATEST in the achievement of good performance — every factor must 
be given coreful and detailed consideration 
CATALOG! 


Here ot ADC, we use many types of terminals for hermetic 
seoling — moking @ point to use each where best suited. It 
takes a little more effort to produce final designs this way 
but after all, knowing they're right for the jobs they heve to 
do is what counts most with vs and with you. 







a. i Oa ee ell tell Pei 





customary to fake the coil structure as light as possible, 


auxiliary equipment has been developed for both hy- 
draulic and electric actuation. The proponents of the 
two systems have argued their case before meetings of 
technical societies. It appears that the chief advantages 
of the hydraulic system are simplicity and lower weight ; 
the superiority of the electric system lies in the less vul- 
nerability of its lines by gunfire, easier repair in the 
field and smaller fire hazard if a line is damaged. These 
considerations explain why, for combat aircraft, hy- 
draulic equipment has been replaced in great part by 
electric equipment and why, for commercial aircraft, 
such a shift is not likely. 





INSTRUMENT DAMPING 
BY SEVERAL METHODS 





(Continued from page 112) 


ments. The magnets are very small, mounted within 
a frame-work intended to guard against mechanical 
shocks which might otherwise cause the damping disk to 
bend. 

Circuit-reaction damping. In the case of some in- 
struments having coils with many turns of fine wire, 
pivoted in a strong magnetic field such as dc. milli- 
voltmeters, microammeters, etc., the reaction of the 


Dy Critical Damping; Fastest 
— =Approach to Final Value ° 


Ky Without Overshoot 


Overshoot 


0 
= ali 
2K, % Critical 
/ 


Amplitude ‘ 

/ IK," 4 Critical —_. 
/ Values of 
Damping 


Pe : 
BKy Critical 


Inertia and Spring Held Constant 





Fig. 5 Envelope of damping amplitudes. 


circuit upon the instrument is very appreciable. The 
moving coil generates a voltage, and consequently cur- 
rents are delivered from the coil to the circuit the effect 
of which is that of a short circuit upon the voltage gen- 
erated when the coil turns. These currents dissipate 
the kinetic energy of the swings and result in a damping 
effect. Damping in such instruments is dependent upon 
the resistance of the external, measured circuit. 

A low enough resistance may increase the damping 
to such an extent as to make the reading sluggish, the 
pointer barely crawling to the proper reading. In cer- 
tain very sensitive forms such as galvanometers it is 
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BUY WAR BONDS 
AND KEEP THEM 















Hear the General 
Electric radio pro- 
grams: “The G-E 
All Girl Orches- 
tra’? Sunday 10 
P.M. EWT, NBC. 
. “The G-E House 
Party’? Monday 
through Friday 
4:00. P.M. CBS. 
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FLAMENOL CORDS 


Standard for a Class of Post-war Electrical Devices 


Here is the new G-E Flamenol Cord—a standard cord set 
that will add to the appearance and value of small traffic 
appliances and portable lamps. 


In the past, it was customary to display electrical appliances 
and lamps with the cord sets shown as inconspicuously as 
possible. Even when rubber cords were of the best quality 
and neatly coiled, their coarse texture and dull color detracted 
from the appearance of fine electrical products. 


Post-war you can display your product without concealing 
these G-E Flamenol Cords. Flamenol Cords’ rich color, smooth 
texture and beautiful finishes will enhance portable lamps and 
other small appliances as never before. And the consumer 
will be more satisfied for a number of reasons. G-E Flamenol 
Cords have unusually long life. Oil will not deteriorate nor 
will sunlight adversely affect the sturdy composition and 
fine finishes of these cords. 


Section Q253-12, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 











































CANNON CONNECTORS | omitting the metal supporting bobbin, and various <ie- 


ae ° ’ grees of damping are obtained by adding a resistance in 
eee the most amazing places! parallel with the moving coil. The amount of damping 


may be regulated as required by varying the resistance, 


SOME DAMPING CHARACTERISTICS 





| zy NSTRUMENTS are said to be critically damped or 

dead-beat when the action is such that the pointer 

| comes to rest in a minimum time, without overswing 
or oscillations. The amount of damping is indicated and 
expressed by the ratio of the amplitudes of two suc- 
cessive swings, and this is termed the damping factor. 
This quality is often specified in purchasing specifica- 

| tions, or requirements. ' 

The response time is that required for the pointer 


Amplitude 


Damping = y Critical 








Damping = % Critical 


Damping = % Critical 
= i 


They tap out precision through q 
CANNON CONNECTORS. 


The high fidelity sound system of Radio City Music 


Hall—the world’s largest theater, is connected, 


=“ Note Increa ng Period with 
. Increasing 
throughout, with Cannon Connectors. Cannon Plugs . 
Inertia and Spring Held Constant 





were selected for the job because they could be de- Fig. i: Piet maiiiiiniel anaes 
pended upon. They fit with precision, hold tight and with inertia, spring damping. 
are designed especially for the job expected of them. 

You can say that about all Cannon Connectors. 
The same connector precision demanded in aircraft 


instruments, in radio and television circuits, in tech- 


nical laboratory circuits, can be had in 


\ 
. 
KSNote Increasing Time 
with Decreasing S 


the circuits you use. All you have to do 


Damping and Inertia 


is specify Cannon Plugs. Held Constant 





Fig. > Effect of varying spring strengths 
as applied to a moving element. 





to come to rest after a change in value, and is to be dis- 


tinguished from sensitivity, which is concerned with the : 
Above: Some of the various Cannon Connectors used in the Radi least amount of change which an instrument will show. 
City Music Hall circuits. If you're interested in this type of con- | speed of response is a matter of design involving the 


nector write for P & O Bulletin. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 


inertia of the moving system, the strength of the spring 
and the damping proper. 

Fig. 5 is family of curves plotted to show the en- 
| velopes of swing amplitudes with different degrees of 
| damping, in which K represents inertia and D damping. 
Fig. 6 shows the oscillations with a given inertia and 
spring strength, and different amounts of damping, 
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Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 





Representatives in Principal Cities Consult Your Local Telephone Book 
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ANNOUNCING BULLETIN NO. 444 


... JUST OFF THE PRESS 


ALCO has been awarded for the 
fifth time the Army-Navy “E’’ 
Award for “continued excellence 
in quantity and quality of 
essential war production.”’ 


— No. 444 will prove a val- 
uable tool in the hands of Engi- 


neers, Designers and Research Men. 
It is also a helpful, informative guide 
for Purchasing Agents. 

AtSiMac 
bodies, each with its particular physical 


Ceramic Insulator 


and electrical characteristics, are con- 
cisely described and the uses indicated. 

Typical designs taken from a roster 
of more than 25,000 distinct items are 


splendidly illustrated—in groups of 


AMERICAN LAVA 


CHATTANOOGA 


applications covering electrical, elec- 
tronic, industrial heating, chemical, 
automotive and other fields. Property 
charts and other technical data, to- 
gether with practical information on 
manufacturing processes, are included. 

Here is valuable, authentic infor- 
mation...the latest work on Ceramic 
insulators ...in concise, easy-to-use 
form. If you have not received your 
complimentary copy of Bulletin No. 
444, please write for it today. 


CORPORATION 
5, TENNESSEE 








This Pure Carbon Engineer 


is your Collaborator 
on Brush Problems 


Pure Carbon’s engineers are located in most 
principal cities. There’s one near you, ready to 
serve you at short notice. 


He’ll analyze your brush problems in terms of 
motor design. 


He'll help you select brushes best suited to 
your requirements—from over a hundred standard 
grades. 


He’ll aid you in developing and engineering 
special grades of carbon for special applications. 


Write us today—We'll arrange to have the Pure 
Carbon engineer see you at your convenience 


Product Designers! Write for Bulletin Describ- 
ing Uses of Pure Carbon SEAL RINGS. 











Pure Carbon Co., Inc. 


| 1909 NOBRAC ST. ST. MARYS, PA. 





| ferent values of inertia. 
| 7 and 8 in the light of the definition of damping factor 
| shows the dependence of this quality not only on the 









plotted with time. The value of D,/2K, was chosen for 
Fig. 5 to be % the critical value in plotting the light, 
solid lines. Twice this amount gives the critical damp- 
ing shown by the heavy line. Fig. 7 shows the effect 


Amplitude 


pd As 


Note Increasing Period with Increasing 
Ky and That Damping Decreases with 
Increasing K. 





Fig. 8 Spring factor held constant. 


of varying spring strengths, the inertia and damping 
ability being constant. Fig. 8 reveals the effects of dif- 
An examination of Figs. 5, 6, 


damping mechanism itself, but also on the period of 
oscillation, governed by the inertia and spring strength 





MAGNET WIRE DEVELOPMENTS 
ACCELERATED 





(Continued from page 116) 


high frequency devices. Since radio frequency alternat- 
ing current flows on the surface of the conductor the 
effective impedance of the magnet wire can be reduced 
by using a group of conductors whose total cross-sec- 


| tional area is equal to that of a single conductor. This 
| wire known as “Litz,” consists of 5 to 10 strands which 
| are so transposed in the wire that in a given length each 
| strand occupies every possible position with respect to 





| and simplifying the coil winding procedure. 


the others. In this way the effective impedance of all 
the strands is made the same causing the current to 
divide evenly between them, so using the copper most 
efficiently. 

All magnet wire is soft annealed because it must be 


| bent and even kinked without breaking in the winding 


of coils. Also the soft annealing eliminates the spring 
back when winding on small mandrels thus expediting 
Magnet 
wire is furnished tinned or untinned. The tinning is 
desirable because it facilitates the soldering of the coil 
leads to the coil and protects the copper from discolora- 
tion and corrosion. Tinned wire is furnished with all 
the standard insulations. When enamel is used over the 
tinning, the enamel can be removed more readily than 
from untinned wire, an advantage on some jobs particu- 
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For postwar products ai a profit 


see ROEBLING foday! 


STRIP STEEL FOR 
ELECTRICAL PRODUCTS 
‘AND PARTS 


PUNCHING, shearing or forming elec- 
trical products and parts saves man- 
hours and machine time, metal and 
money. When you’re running Roebling 
Strip Steel you get smooth, speedy 
production...with fewer machine jams 
..fewer rejects...and there’s less 
chance of damaging costly dies. Why? 
Because Roebling Strip Steel is closely 
controlled. Steel analysis, temper, fin- 
ish and dimensions must (and do!) meet 
rigid specifications. 
That’s why for strip steel, or round, 


flat or shaped wires, you can rely on 

the name Roebling. In over 100 years . 

of wire specialization we’ve accumu- . 

lated a lot of “know-how” — and can > 
turn out the kind of flat wire and strip ‘ 

steel you want...when you want it! WV 


Let’s get together now on your postwar 
product designs! 

IMPORTANT: Roebling Strip Steel 
now available up to 8 inches wide! 


JOHN A. ROEBLING'’S SONS COMPANY > ) 
TRENTON 2, NEW JERSEY Flat ires Za R ° e / ‘ 
Branches and Warehouses in Principal Cities — ZG noe ee Shaped Wires Strip Steel 


ROEBLING 


PACEMAKER IN WIRE PRODUCTS — wire rope AND STRAND © FITTINGS * SLINGS * AERIAL WIRE ROPE SYSTEMS a 
SUSPENSION BRIDGES AND CABLES * COLD ROLLED STRIP * HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS » ROUND 
AND SHAPED WIRE + ELECTRICAL WIRES AND CABLES + WIRE CLOTH AND NETTING + AIRCORD, SWAGED TERMINALS AND ASSEMBLIES a 
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vf Designed and built for long and satisfactory life at 85°C. 


¥ Dried, impregnated, filled and sealed without contact by 
human hands... thus avoiding all possibility of body 


acid contamination. 


/ Less than 2% power- factor at the extremely high tem- 
peratures and voltages encountered in fluorescent 
ballasts. 


df Condensers are mechanically sealed and do not depend on 
solder .. . eliminating the possibility of oil leaks at high 
temperatures caused by “‘solder-blow”’. 


V Available for occeptance in UL and ETL approved ballasts. 


wre eR 7 Zo 


318 West Schiller St., Chicago 10, Illinois 
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larly on those using a small diameter magnet wire, 
which breaks easily when skinned. 











































INSULATION 


HE INSULATION of magnet wire is one of tie 

most interesting phases of the subject because 
more real progress has been made in this field in the last 
several years. The improvements and discoveries have ff 
every indication of opening up new application tech- §— 
niques which formerly were impossible because of the 
limitations imposed on the wire by its insulation. How- 
ever, as is the case in the design of any electrical prod- 
uct, the economic considerations cannot be ignored so 
that many less glamorous insulations still are very im- 
portant because of their low cost. One of the oldest, yet 
very important, insulations is cotton covering. The wires 
are commercially available with one (single cotton cov- 


gE LASTOMERIC vinyl copolymer type of 
synthetic being extruded around the cop- 
The heated plastic is fed into 
the extrusion head through which the conduc- 
tor runs at speeds over 30,000 feet per hour. 





per conductor. 


ered), or two (double cotton covered) servings of cot 
ton. Triple and quadruple servings also are furnished 
upon request but are not listed as standard. The cotton 
serving furnishes resistance to abrasion and, when the 
coil is impregnated after winding, produces excellent 
insulating properties. 

One of the objections to cotton insulation has been 
the adverse effect of humidity on the insulation resist- 
ance and resistance to corrosion, even when the co: 
has been impregnated after winding. This fact has bee: 
realized for years and it has been the usual practice t 
dry out high voltage equipment thoroughly before applv- 
ing full voltage to prevent flash-over after the device has 
laid idle for long periods. The effect has been traced to | 
the impurities in the cotton consisting of ionizable salts | 
of the alkaline metals. These ionize when the insulatio: 
absorbs moisture causing electrolytic corrosion of the 
wire and lowering the insulation resistance. Now pur'- 
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HA 612-C 


MUS da 
FUNGUS GROWTH" 

















Photograph illustrates the fungus resistance of Harvel 612-C : 
Baking Varnish. Note that the fungus culture of chaetomium globosum 
has not attacked the sample film of Harvel 612-C. 





Fungus Resisting Properties protect electrical equipment 


Electrical equipment operating in ments, generators, motors, etc., and 
humid atmospheres, must be pro- increase the life and usefulness of 


tected against the constant danger of | Your equipment many-fold. 

Where an air-drying fungus re- 
sistant varnish is desired, use Harvel 
902-F. This type, like Harvel 612-C, 
does not support fungus growth. 

Complete information and a free 

Guard against fungus growth! Use sample of either Harvel 612-C or 
Harvel 612-C Baking Varnish on Harvel 902-F varnish will be sent 
component parts of radios, instru- on request. Write Dept. 56. 


the attack of fungus growth. This 
growth has been known to cause 
failure of electrical units within a few 
hours under severe tropic conditions. 








“Tested by the U. S. Testing Laboratories in accordance with A. $. T. M. Specification 0684-427. 





SLL VARNISH & INSULATOR COMPANY 
IRVINGTON 11, NEW JERSEY, U.S.A. 
ora Irvington, N. J, & Hamilton, Ontario, Canada bd Representatives in 20 principal cities 


EXTRUDED PLASTIC TUBING ° FIBRON PLASTIC TAPE * CARDOLITE RESI 
HARVEL & IRVINGTON INSULATING VARNISHES ° VARNISHED INSULATIONS 
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GIVES YOU 


AE ee 


The Dynamotor designed to 
insure maximum efficiency at 
all operating altitudes and 
temperatures. 


Winco Dynamotors are regular- 
ly available in standard outputs 
and sizes .. . special Winco 
Dynamotors can be designed to 
meet your exact need.’ Our free 
Advisory Engineering Service is 
yours without obligation. 


Why not consult us? 


SS = RN 


la DYNAMOTO 


WINCHARGER CORPORATION - SIOUX CiTY, IOWA 


/ 
al 





THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, § 
Radio, Testing Devices, Ma- i 
chines, Appliances and Equip- iW 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug. the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE MARK 
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BLOOMFIELD NEW JERSEY 
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fied cotton insulation is available which increases the 
insulation resistance greatly at high humidity, reduces 
electrolysis on D. C. circuits producing a stable, per- 
manent insulation which can be substituted for the 
more expensive silk in many cases. __ 

Silk, like cotton, is furnished in single and double 
covering. It is more expensive than cotton but has a 
better space factor and a slightly better appearance. 
Combinations of cotton and silk are available to meet 
special requirements. The cotton covering can be used 
on the outside to furnish greater abrasion resistance ; 
the silk can be used on the outside for appearance. Cel- 
lulose acetate, known as artificial silk, has better mois- 
ture and oil resistance, an excellent space factor and 
high dielectric strength. 

Greater insulation resistance than that of double cot- 
ton covering can be obtained without reducing the space 
factor by the use of single paper. Paper furnishes a 
comparatively low cost covering with high dielectric 
resistance. The dielectric resistance of course is de- 
pendent upon the type of paper used and there are many 
grades and kinds. Paper insulation usually is used on 
the larger round, square and rectangular magnet wire. 
It is furnished in combination with single cotton cover- 
ing, cotton braid, as well as with cotton tape to increase 
the mechanical strength and abrasion resistance of the 
wire. 


INSULATION FOR HIGHER TEMPERATURES 


The extremely smooth surface and strength has at- 
tracted many magnet wire users to cellophane as an 
insulating material. Tape, 0.001” in thickness, is wound 
helically with a narrow overlap on wire previously 
treated with adhesive. It furnishes an insulation with 
high dielectric strength, good space factor and high sol- 
vent resistance. The smooth, glossy surface makes it 
useful where the wire must be forced in a small winding 
space but its space factor is slightly less than textile 
coverings. 

All the insulations described are Class A or Class O, 
incapable of being used at elevated temperatures. Until 
quite recently the only insulation available for the 
higher temperatures was asbestos. It is applied in the 
form of a wrap, reinforced with a cotton thread or 
compacted around the wire to give a smooth coating. A 
single or double winding of cotton yarn is applied over 
the asbestos covering to improve its strength and abra- 
sion resistance. The asbestos covering has a poor space 
factor but formerly was the only answer to the need of 
a magnet wire capable of withstanding temperatures of 
300 to 400°F. 

Glass yarn furnishes an insulation for magnet wire 
capable of resisting high temperatures as well as asbes- 
tos. However, without an impregnant, the covering is 
too weak to withstand the abuse in winding and it frays 
badly when skinned. Therefore it is furnished with an 
impregnant which increases its mechanical strength for 
winding, eliminates fraying when skinned and increases 
its dielectric strength by filling the voids in the glass 
fabric. Until recently, the impregnant was organic 


which limited the temperature to which the magnet wire 
could be subjected. Its space factor and thermal con- 
ductivity compares favorably with asbestos. With glass 
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PEASE BLUEPRINTING MACHINES DO THE JOB... 


When production can safely be diverted from critical items, engi- 
neers will turn to completing plans on new, and design improve- 
ments on old products . . . then tracing reproductions again will 
be in demand in huge quantities. 


PEASE SENSITIZED PAPERS... 


for use with any Blueprinting or Whiteprint- 
ing (Dry Direct Process) machines, are uni- 
formly dependable for producing quality 
Blueprints, Blueline Prints, Brownprints 
(Negatives), Brownline Prints and Multazo 
Whiteprints. 


V BETTER...Pease Blueprinting Machines produce prints with 
deep blue backgrounds and clean, clear-cut, white lines which lie 
“flat as hung wallpaper.” 


V AT LOWER COST... Pease Machines produce blueprints as low 


as one cent (or even less) per square foot. 


UV FASTER... Pease 22-16,” illustrated, produces finished blue- 
P 

prints at 20 feet per minute and Pease “22,” not shown, has a speed 

of 30 feet per minute. 


Write for descriptive literature and prices, today! 


THE C.F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD «+ CHICAGO 18, ILLINOIS 
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shows how YOU can use 


CHERRY BLIND RIVETS 


This new three-color sixteen-page booklet—filled 


with application pictures and drawings—shows at 


a glance the outstanding features of Cherry Blind 
Rivets and suggests a large number of interesting 
new rivet uses, many of which may be applicable 
to your particular fastening and riveting problems. 
Send for it now! 

Cherry Blind Rivets solve satisfactorily the time- 
worn problem of riveting in blind and hard-to- 
get-at spots. They are upset with a ‘‘pull"’ instead 
of a pound—from one side of the job by one man 
alone—their positive mechanical action assures 
satisfactory installations—they have proven their 
worth in many installations that are not necessarily 
blind—head up in metals, plastics, rubber, ply- 


wood, leather, fabrics, enameled surfaces. 


I would like to glance through your 
new booklet D45. Please also send me 
the metal demonstration panel show- 
ing the stages in heading an actual 
Cherry Rivet. 


Cherry Rivet Company, Los Amgeles 13, California — Dept. A-118 


Name___ 
Address 
City al 


Firm_ Title___ 


smaller and more compact coils are possible. It also has 
high insulation resistance and excellent dielectric 
strength when impregnated. It is non-hygroscopic, re- 
sists attack by moisture, acids, oils, and corrosive vapors. 

The silcone impregnating and insulating varnishes, 
introduced recently, can be used instead of the organic 
varnishes with the glass yarn to push the safe operating 
temperature of magnet wire to unheard of temperatures. 
The silcone is applied to the glass fabric by dipping, 
drying, and then baking at 250°C, producing an insu- 
lation which can be operated continuously at tempera- 
tures as high as 200°C. Another form of the silcone 
varnish is used for rotating parts which is baked at 150 
to 200°C. Silcones are organo-silicon synthetic com- 
pounds which bridge the gap between the organic and 
inorganic materials. The raw materials, sand, brine, 
coal, and oil, are extremely cheap but the process of 
synthesis is expensive. However since the material is 
extremely new there is every reason to hope that the 
cost of the synthesizing process will decrease with in- 
creased production and experience. The silcone resins 
show exceptional heat stability, resistance to moisture 
and freedom from carbonization. Therefore they, com- 
bined with glass fabric, furnish an excellent, high tem- 
perature insulation. With such an insulation the copper 
in the magnet wire can be worked at higher current 
densities, permitting a weight reduction of as much as 
50% in rotating equipment without a reduction in 
horsepower. 


ENAMEL FOR BEST SPACE FACTOR 


LL THE insulations discussed have been served, 
woven, or glued to the magnet wire and the mate- 
rials impregnated for maximum voltage strength. Actu- 
ally the greatest dielectric strength is obtained with the 
best space factor by applying enamel or organic resins 
directly to the wire in a thm, uniform, impervious coat- 
ing. These coatings can be used alone or in combination 
with any of the insulations already described to meet 
special insulating, abrasion, or corrosive conditions. The 
enamel used on magnet wire not only must have good 
dielectric properties but it must be tough and flexible so 
that it does not crack or break in the winding process. 
Also a smooth surface facilitates the winding. A second 
coating of enamel greatly increases its dielectric strength 
without hurting its space factor greatly so that magnet 
wires are available with standard and heavy enameling. 
A coating with a higher dielectric strength can be 
obtained without affecting the space factor by using a 
thin film of a synthetic resin embodying polyvinyl-acetal 
instead of enamel. This furnishes a tough, resistant, but 
flexible coating capable of taking almost an unlimited 
amount of punishment in winding and assembling coils. 
Its soft, smooth surface permits the wire to slide 
smoothly in the winding process permitting high pro- 
duction rates. The polyvinyl-acetal coating is furnished 
in colors to facilitate wire identification. It is available 
on round magnet wire as small as #50 as well as on 
rectangular and square wires. It is a Class A material 
so that it is limited to 105°C operating temperature but 
it has excellent heat-aging characteristics as well as ex- 
cellent moisture and solvent resistance. 
A Class C material applied directly to the wire, de- 


ELECTRICAL MANUFACTURING 








a manana 
RESISTANCE 








NICHROME* 
NICHROME*V 
ADVANCE* 
HYTEMCO* 
CHROMAX* 
MAGNO* 
MIDOHM* 
COMET* 
LUCERO* 
MANGANIN 

ll ALLOY 

30 OHM ALLOY 
LOHM* 

90 OHM ALLOY 
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NICHROME* 
NICHROME*V 

NICKEL ATDTETZT 
CIMET* 

MONELT 

K-MONELT 

R-MONELT 

D/H STAINLESS STEELS 
INCONELT 


FOR RADIO SETS 
AYU ae 


NICHROME* 
NICHROME* V 
NICHROME?* 111 
GRIDNIC A-B-C-D-E-F* 
RADIOHM* 
MANGANIN 
ADVANCE* 

$2 ALLOY 

FILAMENT ALLOYS 
D/H STAINLESS STEELS 
NICKEL ATOTET 
MONELt 

42 ALLOY 

NILVAR*® 







Ue maa 
Mage 





MAGNO* 
R-63 ALLOY 
SPECIAL NICKEL ALLOYS 


In addition to the above genero! 


classifications mony other industries 
ore served by Driver-Horris Alloys. 
Space does not permit listing them oll. 


STAN-TEST 
IGNITION COILS 


Non-Vibrator 
Type 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 20 
years of ignition-engineering expe- 

rience — without charge. Write at 
Vie ~— once to 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. Co. 
226 S. MORGAN ST. CHICAGO 7, ILL. 
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veloped to meet requirements of the war was announced 
to the civilian public in November of 1944. It is an 
inorganic ceramic coating approximately % mil in 
thickness deposited directly on the magnet wire permit 
ting continuous operation at temperatures as high as 
200°C. Since the space factor is excellent, compared to 
other high temperature insulations, heat will be dissi- 
pated rapidly from any coil wound with it, avoiding hot 
spots and permitting the copper to be worked at high 
current densities. The dielectric strength, stability, and 
corrosion resistance of the coating is excellent and its 
flexibility when referred to ceramics is remarkable. 
However its flexibility is not as great as the organic 
resins so that the winding technique must be mod- 
ified slightly, particularly on rectangular coils. These 
difficulties are more than offset by its high temperature 
characteristics and improved space factor. 

Lacquer coatings formulated with nylon mixed with 
certain thermosetting synthetic resins also are available. 
Nylon has the requisite adhesion, toughness, abrasion 
resistance, and chemical inertness to make an excellent 
insulation for magnet wire but the thermosetting syn- 
thetic resins are needed to give it the desired electrical 
properties. The combination produces an extremely 
flexible coating, even at —40° C, with an abrasion resist- 
ance approximately 100 times that of enamel and a 
scrape resistance approximately 15 times. The coatings 
are resistant to oxidization, most organic solvents, 
strong acids and oil. 

A continuous coating heavier than enamel is obtained 
on the magnet wire by extruding a synthetic resin 
around the wire in a continuous process. The elasto- 
meric vinyl copolymer type of synthetic resin is the most 
popular. It produces an extremely flexible coating even 
at temperatures as low as —50°F which is tough and 
resistant to tearing and abrasion. It has high dielectric 
strength, extremely low moisture absorption, constant 
electrical properties, and resists many chemicals, oils, 
and greases. 

The elastomeric vinyl copolymer type of extruded 
coating strips easily but many of the other tough, inert 
coatings offer considerable difficulty. Previously a knife 
blade, a rotating brush, or a flame was used to remove 
the insulation. These are reasonably satisfactory on 
large size wires where the strength of the wire is 
greater than the insulation but they are commercially 
impractical on the extremely fine wires. The knife blade 
or the rotating brush injure the delicate wire and the 
flame injures the end of the insulation left on the wire 
as well as increasing the soldering difficulties. Fortu- 
nately proprietary solutions are appearing which offer 
promise of greatly simplifying the wire stripping pro- 
cess. These consist of a single or double bath in which 
the end of the wire is immersed after which the insula- 
tion can be pealed off readily by hand. These stripping 
methods will make all the improvements in magnet wire 
available to the product designer. 


The companies making magnet wire, among which are 
those who co-operated in furnishing material for this discus- 
sion, include: Acme Wire Co., American Steel & Wire Co., 
Belden Mfg. Co., The Electric Auto-Lite Co., General Cable 
‘Corp., General Electric Co., Rockbestos Products Corp., 
John A. Roeblings Sons Co., Sprague Electric Co., and Win- 
sted Division, Hudson Wire Co. Photographs were furnished 
through the courtesy of Belden Mfg. Co. 
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Custom-built relays such as manufactured by 
Allied Control Company Inc., are used in 
Radar and Electronic equipment, aircraft and 
submarine controls... where absolute de- 
pendability is essential. 

Bridgeport’s Phosphor Bronze, improved 
ei better processing methods and equip- 
ment, is used for movable contact arms of 
these relays. According to Allied engineers, 
the best materials are necessary to pass these 
severe tests. 


Due to the design feature of these relays, 
which provides wiping contact, together with 
the fact that in continuous action the contact 
arms actually vibrate with the speed of a reed, 
flexibility and fatigue resistance are of prime 
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PRODUCT IMPROVEMENT THROUGH 
BRIDGEPORT 


PHOSPHOR BRONZE... 


GIVES NEW RELIABILITY TO RELAYS 
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Phosphor Bronze. 



















importance as relays have minimum operating 
requirements of at least a million cycles. 


The relatively high electrical conductivity 
and the high resistance to corrosion as well 
as ease of fabrication are other factors favor- 
ing the use of Bridgeport’s Improved Phos- 
phor Bronze. 


Check your own product for possibilities 
of improvement without added cost through 
the advantages of the exceptional resiliency 
and fatigue resistance of Bridgeport’s Phos- 
phor Bronze. 


eye BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. « Established 1865 
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Allied Control relay show- 


ing movable contact arms 


of Bridgeport’s Improved 


















USE DEPENDABLE 


MACALLEN Zficg. 


FOR EVERY r 
ELECTRICAL NEED, 


MICA PLATE MICA AND FISH PAPER 
Moulding, Segment, 


Flexible, and Heater MICA AND PAPER TAPE 


MICA AND FIBERGLAS MICA TUBING 


COMBINED INSULATION AND WIRES 
MICA PAPER ana i 


fj ana. 
MICA CLOTH Fl i | | 
let 


MICA COMMUTATOR Zz, 
RINGS & SEGMENTS SERVICE 


MICA AND ACETATE 
COMMUTATOR 
SEGMENTS 


MICA AND RED ROPE 
PAPER 


Write for the 


iwi 


BLUE 
CATALOG! 


All MACALLEN MICA Products Distributed bp: 


INSULATION and) WIRES, jIncorporated 


St. Louis 3, Mo. Atlanta, Ga. Detroit 2, Mich. 
Cambridge 41, Mass. Houston 5, Texas 
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NEW 
D/E DOME TYPE LENS- 

CAP WITH HEAVILY WALLED, 
DEEPLY CUPPED GLASS LENS. SO 
OUTSTANDING THAT A COMPLETE LINE 
OF PILOTLIGHTS HAS BEEN EQUIPPED 
WITH IT. 

For Use With the Most 
Readily Obtainable Lamp Bulbs 


Type No. 590 D/E Unit for use with the S6 candelabra 
screw base lamp on voltages up to 120 volts. 


The No. 590 D/E Unit, List Price (less lamp) $1.25 
Specifications; Mounting hole, %* diameter; overall 
depth behind the front of the panel 2”; length of threaded 


area 17%”. Candelabra screw base socket, Underwriters’ 
Approved for 120 volt service. 


DISTRIBUTED NATIONALLY BY 
GRAYBAR ELECTRIC CO. 


WRITE FOR 
CATALOG 


The H. R. KIRKLAND CO., Morristown, N. J. 








WASHINGTON SAYS 


(Continued from page 120) 


such a motor unless he has a rating of AA-5 or better, 

There are, however, two types of sales that do sot 
require ratings. One is the sale on a farmer’s certificate 
of purchase provided for in Priorities Regulation No, 
19. The other is delivery of a new motor to a house- 
holder or other user for replacement of a damaged 
motor, and the seller, in accordance with his regular 
business practice, takes the damaged motor in return 
and repairs it, or delivers it for repair to another per- 
son, so that it will be available for resale. When repair 
is not practicable, however, the damaged motor may be 
scrapped. A dealer or repairman may also turn in a 
damaged motor to a manufacturer or other supplier 
and receive in exchange a new or rebuilt motor without 
a rated order. 

Motor manufacturers, distributors, dealers, mail order 
firms, repair shops and all other sellers of new fractional 
horsepower motors must familiarize themselves with 
the provisions of Order L-123, WPB officials em- 
phasized. 


Ten Days’ Notice by Wire Mills. Copper wire mills 
are required to notify WPB’s Copper Division ten days 
in advance of scheduling orders bearing Z-1 allotments, 
the War Production Board announced today. This 


| action was taken in Direction 60 to Controlled Ma- 


terials Plan Regulation No. 1. 

Direction 60 provides for the substitution of Army 
and Navy orders for such deferred orders. The Army 
Signal Corps demand will require, for communication 
wire alone, the fullest utilization of copper wire mill 
facilities, Copper Division officials said. 

Copper wire mills are also required to furnish WPB 
with information regarding the amount and identifica- 
tion of type of copper wire mill products involved in 
such orders and also to advise WPB as soon as possible 
regarding “Z” orders that have been scheduled before 
date of issuance of this direction but not yet put into 
production. 


Machine Rental by RFC. Ceilings have been estab- 
lished on a simple, uniform basis for the prices that the 
Reconstruction Finance Corporation may charge when 
it rents machinery equipment, the Office of Price Ad- 
ministration has announced. At the same time, charges 
that RFC can make when it rents any other type of 
equipment have been exempted from price control. This 
action, effective January 3, 1945, and taken after con- 
sultation with RFC, is to facilitate the program of that 
Federal Government agency for disposal of various types 
of Government-owned equipment. The action is also 
applicable to RFC’s subsidiaries. Machinery equip- 
ment, which will represent the bulk of various items 
that may be rented by RFC, is continued under price 
control, and the other rentals exempted, because the 
rental of machinery equipment customarily has been 
subject to established price ceilings, whereas on the 
other items individual applications to OPA for a ceiling 
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esign and development of this line of 14%" 
instruments were based on rigid U.S. Army Air 
Force specifications. They are built to withstand 
extreme conditions of temperature, humidity, 
vibration and shock, and immersion tests have 


When desired, solder lugs can be fur- ‘ oye ‘ 
demonstrated their ability to withstand a hydro- 


nished instead of the connecting studs shown. 
; ee a atl static pressure of 14.7 psi. 


= 
eM it“ | #6] oe si P 
ee ee | Roller-Smith 14%" instruments are now avail- 


able in d-c voltmeters, 1000 ohms per volt, in 
all practical ranges above 50 millivolts; d-c am- 
meters in, all practical ranges above 500 micro- 
amperes. For certain applications instruments 
can be supplied with ranges below those speci- 
fied. Correspondence is invited. 


Soles Representatives STANDARD AND PRECISION ELECTRICAL INSTRUMENTS « AIRCRAFT INSTRUMENTS « 
In all Principal Cities AIR AND OIL CIRCUIT BREAKERS © ROTARY SWITCHES « RELAYS e« PREC 
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price would be required. The established price ceilings 
TYPE 6NAO for the machinery items, however, are provided under 
SELF-LOCKING several regulations, depending on the type of equipment, 
and the substitution today of one simple method for the 
determination of ceilings on rentals of any of these iteins 
will simplify RFC’s procedure. The annual rental 
ceiling on these items will be 35 per cent of the cost of 
acquisition of the item by RFC. 

According to information supplied OPA, the Recon- 
struction Finance Corporation will have increasing 
quantities of equipment for disposal as the war needs 
decrease. To carry out its program of putting this 
equipment to the most effective use as soon as possible, 
it may be necessary in many cases, pending sale or other 
| disposition, to lease or rent the equipment. 

In the case of those items subject to a yearly ceiling 
of 35 per cent of the cost of acquisition, provision is 
made for the determining of the rentals by month, day, 
or part of a day. Where the equipment is not rented 
in place or on an installed basis, charges for installation 
may be added. 
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BIMETAL THERMOSTATS FOR 
PRODUCTS OF TOMORROW 




















When the 6GNAO Pal- 
nut is tightened, its 
arched, slotted jaws 
grip the bolt like a 
chuck (1-1), while 
spring tension is ex- 
erted upward on the 
bolt threads and down- 
ward on the part (2-2), 
securely locking both. 
A third grip is exerted 
around the top of the 
bolt by spring tension 
at 3-3 


(Continued from page 100) 
contacts and a longer life due to less frequent operation. 
This thermostat is ideally suited for certain applica- 
| tions such as roasters, casseroles, etc. It is rated at 
1150 amperes, 115 volts, a-c, 40 cycles and higher. 
They can also be used on sterilizers and on storage- 
type water-heaters, where the maximum operating tem- 
perature is 250F or less and under these conditions may 
be rated as high as 1500 to 2000 watts, 115 volts, a-c. 
It is available in the adjustable type with a stem for 
a knob as well.as the so-called “screw-driver slot type,” 
the screw. (See typical uses where the application does not require a frequent change 
herewith. ) of the adjustment. The standard range is 32-450F, 
Type 6NAO Palnuts are which gives an off position when used in an ambient of 
60F. The standard range for the sterilizer and water- 
single theced locknuts, made tank heaters is 110-170F. Thermostats of special 
ranges may be specified. 
The thermostats shown in Fig. 3A are similar, in that 
the bimetal does not carry the current. Again the slight H 
over-shooting and under-shooting of the temperature - 
| gives a more positive movement of the contacts, This oth 
| type of thermostat is also considered practically non- — Va 
| radio-interfering. The bimetal is supported by a spring Ff tio, 
and it is possible to build the thermostat with a range 
of 32-450F, with a minimum amount of strain on the 
types of Self-Locking Palnuts. Fastening electrical terminals | bimetal. It may be made both adjustable and non- 
adjustable. The 32-450F range, when used in an ambient Hic 
THE PALNUT COMPANY of 60F, has an off position in the “low” setting. This f po: 
66 Cordier Street, Irvington 11, N. J. | thermostat is suitable for flatirons and such applications 
with a rating of approximately 1000 watts, 115 volts, 
\ a-c, and lower. It may also be used for control of platens, 
4am OCKING teakettles, ironing machines, portable sterilizers, etc. It Sil 
has no d-c rating. 
To meet the electrical appliance designers’ demand 


| UR Raul for a still more efficient thermostat and one easier to 


The new Type 6NAO Self- 
Locking Palnut may be used 
2 ways. Used as a fastening, 
the full triple grip keeps 
parts tight under vibration, 
without need of lock-washers. 
Used as a regulating nut, the 
third gripping action (3-3) 
locks it firmly anywhere on 


of tempered spring steel. 
Light in weight, low in cost, 
easily, speedily applied. Send 
details of your assembly for 
samples and suggestions. 
Write for new data sheet and 
copy of Palnut Manual No. 


2, giving information on all ~ 










are 


ter 


mount, the thermostat shown in Fig. 3B was developed. 
Again the bimetal does not carry the current and there 
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Humidity, the primary reason for failure of motors and 
other electrical equipment, is conquered by ID Silicone 
Varnishes. Even under extreme conditions of condensa- 
tion, severe overloads or idleness in moist locations, IL 
insulated equipment starts and runs at full load. 


High temperature silicone insulation was first made 
possible by ID} Varnishes. These new heat stable resins 
are natural complements to the inorganic spacing ma- 
terials—mica, Fiberglas and asbestos. Dow Corning 
| Silicone Varnishes provide bonding and filling dielec- 
trics which are highly resistant to heat, moisture, oil and 
| chemicals. 


DOW CORNING 
DL 


N OR 
BOX 592, MI D 


Cc PORATION 
AND, MICHIGAN 
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sone HIGH TEMPERATURE SILICONE INSULATION 


DOW CORNING 993... available in commercial quantities, 
is a heat curing, high temperature stable silicone varnish for 
impregnating motor stators, transformer coils and other elec- 
trical equipment; for varnishing Fiberglas or asbestos served 
wire; for varnishing Fiberglas and asbestos electrical insu- 
lating cloths, tapes, tying cords and sleeving; for bonding 
Fiberglas and mica combinations. 













































This is a THIRD RAIL 
INSULATOR 


®@ Odd shapes and sizes,— variety in design is our 
specialty. Our production equipment and facilities 
are not limited to “round insulators”. And regard- 
less of size or shape you'll find Universal “dry 

process” porcelain to be of uniform high quality, 

having high dielectric strength; will withstand 

thermal shock and arcing; non corrosive; resists 
acids and will not carbonize. Send blueprints of 
your requirements. 


tHe UNIVERSAL ciay prooucrts co. 


1540 EAST FIRST STREET SANDUSKY, OHIO 





MAKE MANPOWER 
US 


Add Faster Handling Methods 
“WELD-BILT” Equipment 


“Weld-Bilt” expe- 
rience and knowl- 
edge of materials 
handling methods 
and equipment has 
added valuable 
hours to production 
operations in many plants — by cutting time and labor in 
handling methods. A careful survey of your operations, 
adaptation of standard equipment or designing of new 
equipment, may promise similar savings for you! Write 
for details. 

“Weld-Bilt” Hydraulic Lift Truck. Handles heavier loads 
easier. Built for strength, mobility and durability, Exclusive 
Horizontally-Mounted hydraulic unit. Capacities, 2500 to 
10,000 Ibs. 


eee ee ee 


233 WATER STREET, WEST BEND, WISCONSIN 
MATERIALS HANDLING ENGINEERS 


Two and Four-Wheel Trucks, Tiering Machine 
able 


1 Trucks and Racks, Portat Elevat 
ea 


Special Equipmen 


















is a “metal-to-metal’” contact between the bimetal and 
the surface on which the thermostat is mounted. Ob. 
viously this results in the bimetal quickly responding to 
any temperature changes of the device on which the 
thermostat is mounted. Frequently claims are made 
that certain thermostats control the temperature within 
plus or minus fractions of a degree but generally that 
is for one operating condition. 

Design engineers want the ideal thermostat to be as 
sensitive at “full-load” as at “no-load.” This thermo- 





Fig. 5 © geccanesseethg issn thermostat for 
storage-type water-tank. Maximum 
rating, 5 kilowatts, 250 volt. Shaft for out- 
side adjustment is optional and is adjustable 
in length 


stat closely follows that ideal due to the efficient transfer 
of heat from the device to the bimetal. The curve shown 
in Fig. 4 shows the result of tests run on this thermo- 
stat in a flatiron rated 1000 watts, 115 volts, a-c. This 
test was run according to standard NEMA specifica- 
tions on an iron calorimeter. 

The thermostat shown in Fig. 5 was designed spe- 
cifically for domestic storage water tanks. It is mounted 
on the outside of the tank, just above the heating ele- 
ments. Tests over a period of time show that it main- 
tains calibration and is not affected by lime deposits, 
such as may sometimes be the case with immersion- 
type thermostats requiring a bulb-well. The bimetal 
works against a “frictionless spring” with both ends 
securely supported. When it overcomes the inertia of 
the spring, it snaps to the opposite position, thus giving 
a quick-make and quick-break feature. While the bi- 
metal is working against the spring, a second “fric- 
tionless spring” holds the contacts together or apart as 
the case may be. In this way there is no gradual de- 
crease in contact pressure as the bimetal approaches the 
snapping position. This reduces the heating and burn- 
ing of the contacts and thus prevents a change in calibra- 
tion. It is available in either the single-pole, single- 
throw or single-pole, double-throw type, thus meeting 
all requirements of the various utilities. It also con- 
forms with the NEMA Water Heating Standard. The 
maximum rating is 5 kilowatts, 230 volts, a-c. The 
standard range is adjustable from 110 to 170F. 

The main thing in applying any of the thermostats 
described herein is first to analyze all of the ideal con- 
ditions from the standpoint of the application and then 
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When you are fitting transformers into your 
designs, you don’t want to compromise on 
oversize or undersize units. You want modern 
transformers that will carry the load effi- 
ciently, economically, dependably; without 
waste, yet with plenty of reserve. 

When it comes to designing and building 
that kind of transformers, STANDARD has 
something to offer you! We have been spe- 


cializing in such products for twenty-five 


years, and our experience covers a wide range 
of capacities. We make transformers from 50 
VA to 10,000 KVA and have specialized for 
many years in small units for built-in, quan- 
tity production applications. 

We will be glad to give you the benefit of 
our design experience on any jobs for which 
you need transformers. 


THE STANDARD TRANSFORMER COMPANY 


WARREN, OHIO . REPRESENTATIVES IN PRINCIPAL CITIES 


TN 20) 7a aN Laaaed ae 
a ae aT CALL % 


DISTRIBur, 


Specializing in designs to meet users’ specifications 
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Be Sure with KESTER 


@ Wrong flux can impair any soldered connection. Don’t 
take chances with your finished product because the flux 
you use isn’t suited to the job. Be sure with Kester! 


@ Forty-five years’ experience backs Kester Fluxes. From 
that experience Kester engineers have developed a vast 
range of flux formulas covering every possible soldering 
requirement. Seams of various types require different kinds 

of flux. Spot soldering other kinds. Sweating operations 

still other formulas. And so on. 


@ What fluxes are best for your various soldering opera- 
tions? Kester engineers and technicians can tell you. And 
the complete line of Kester Fluxes includes the right fluxes 
for your various jobs. 


@ Delicate electrical connections, for example, demand a 
flux that is a poor conductor, that is non-corrosive, and that 
has no tendency to collect moisture, dust or other foreign 
matter. Kester has it; and any other flux you need. 


@ Take advantage of Kester experience and Kester tech- 
nical knowledge. Kester engineers will be glad to work 
with you. Consult them. 
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KESTER SOLDER COMPANY 


4209 Wrightwood Ave., Chicago 39, Illinois 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
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to determine which of these may be modified sligh (ly 
to provide the desired thermostat. For instance, thre 
is no use asking for a thermostat that will control the 
temperature within plus or minus 2 degrees when the 
application does not demand control closer than pus 
or minus 10 or 20 degrees. It is fundamental that the 
more closely the temperature is controlled, the more 
frequently must the thermostat operate. This reduces 
the life of the thermostat and also limits the amount of 
current the contacts will handle. 

The selection of the thermostat should be considered 
early in the design of the device, when the project is in 
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Heated Surface 





Fig. 6 Right and wrong methods 


of mounting thermostats. 


the blueprint stage, before tools or assembly fixtures 
are made. So often by consulting the thermostat manu- 
facturer early enough, a slight change may be made in 
the location of the thermostat with consequent advan- 
tage. For instance Fig. 6 shows the right and wrong 
method of mounting a thermostat for a platen-heating 
application. The same fundamentals are true in other 
applications. 

Most thermal control problems can be successfully 
handled by the typical, standard thermostats described 
here, if the product design and application engineers 
work together early in the development of the project. 


SEVEN MONTH 
MACHINE TOOL BACKLOG 


If the current rate of shipments of machine tools is continued, 
about seven months will be required to fill orders on hand at 
the end of 1944, the War Production Board machine tool divi- 
sion reported. 

The division said machine tool shipments in December by 
199 reporting firms totaled $36.7 million, an increase of 1.4% 
over November shipments of $36.3 million. 

Total orders received by the companies during December 
amounted to $65 million and net new orders—total orders less 
cancellations—increased 5.8% during the month. 

The backlog of unfilled orders for machine tools at the end 
of December stood at $260 million, a gain of 10.7% over tie 
level at the end of November. 
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! and — a power tube that has been 
specially designed for industrial use in 
igh-frequency heating equipment, both 






-duty vacuum tube is very conser- 
rated, and will stand up under 












yaced, unusually sturdy filament 
elements, without internal ceramic 
insulation, give this tube a ruggedness that 
makes it the logical choice “he depend- 
ability in the design of industrial heating 
equipment. 
















TECHNICAL DATA FOR TY 


Filament Voltage 
Filament Current 


F-5303 
11.0 volts 


. 27.5 amps. 
















Maximum Ratings for Maxi 


For industrial power tubes, and also for 


requency of 50 Mes. 






DC Plate Voltage é 3500. volts ‘ “a 
S DC Plate ir a eae rectifier and transmitting tubes, see 
Plate Dissipation. . . . . . . . . 1200 watts 
Federal first... because “Federal always 
a 9 
Maximum Diameter . 335° has made better tubes. 


Supplied with 6° ‘flexible ¢ opper r leads, 2 on each terminal. 


Type of Cooling . . Forced-air 
(Also supplied for water-c cooling, ty pe " F-5302.) 
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New and more quickly responsive 
Thermostatic Bimetals, developed by 
Chace, have helped to bring new safety 


to the air traveller. 


Smaller and lighter thermal con- 
trols are thus made possible . . . Readings 
of both inside and outside temperatures 
are instantly available to the pilot .. . 


Correct automatically 


temperature is 
maintained in the various compartments 
. . - Constant temperature is supplied to 


altimeters . . . Circuit breakers—as many 


as 250 on a single bomber—are all con- 


trolled by Thermostatic Bimetal elements. 


These same dependable actuating 
elements for temperature responsive de- 
vices are available for the greater efficiency 


To 


meet every possible demand, Chace pro- 


—and salability—of your products. 


duces 35 different types of Bimetals . . . 
in strips, sheets . . . in shapes ready for 
assembly ... and in completed assemblies 


with terminals and contacts attached. 


Chace engineering knowledge is freely at 


your disposal. Let us suggest, in confi- 


dence, the type of Thermostatic Bimetal 
best fitted for use in your controls. 
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Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 
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ELECTRICAL MANUFACTURING 
STAFF CHANGES 


E. R. Searles, for the past several years editor of 
ELECTRICAL MANUFACTURING has resigned from the 
publication staff to enter business. Mr. Searles will be- 
come industrial consultant and publisher of a weekly 
industry news service devoted to product development. 
He will be located at 30 Broad Street, New York, N. Y. 


E. R. SEARLES CHARLES H, ROE 


Another change is the return of Lieutenant-Colonel 
Charles H. Roe to the Gage editorial staff, as manag- 
ing editor of ELECTRICAL MANUFACTURING. Recently 
Colonel Roe completed four years with the Corps of 
Engineers, U. S. Army, during which he served eighteen 
months in the European theatre of operations. For 
several years managing editor Roe was engaged as a 
commercial engineer with the Electrical Testing Labora- 
tories. He is a member of A. I. E. E. 


1944 BANNER YEAR FOR MANUFACTURERS 
SAYS DONALD OF NEMA 


The electrical manufacturing industry’s production 
index for 1944 as reported by managing director of the 
National Electrical Manufacturers Association, topped 
by five per cent the all-time record output of 1943, 
despite the fact that ten-month indexes for industry 
generally showed a one per cent decline. 

Electrical manufacturers produced approximately 
nine billion dollars worth of products during 1944. The 
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Just 4 INCHES HIGH—this housing for a Millen coil! But 
i it gives peak performance in high-frequency circuits 
where low-loss insulation is a topmost requirement. It’s 
made of BAKELITE polystyrene, noted for its excep- 
tional dielectric qualities, dimensional stability, low 
water absorption, and remarkable resistance to most 
chemicals. ‘ 

Designers and manufacturers of electrical .and @ 
tronic equipment will be interested in the many. 
i standing properties of BAKELITE polystyrene. It has 
. high index of refraction. Its specific gravity is low— 
1.05. It is produced in various forms that are adaptable 
to several methods of fabrication. Bakelite Corporation 
supplies BAKELITE polystyrene plastics in the form of 
molding materials and insulating films. Fabricators 
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asserts, 


supply BAKELITE polystyrene plastics in such forms as 
rigid sheets, tubes, and rods; flexible film that can be 
} punched and stamped; filaments in continuous rolls; . 


| 
| 


and electrical insulating coatings. 

Our Engineering Staff and Development Labora- 
tories will be glad to work with you in applying 
BAKELITE polystyrene plastics to essential applications. —. 
Write Department 6 for names of fabricators. ae 


rasan 


BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 





go EAsT 42ND STREET, NEw York 17, N.Y. 
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Wwe oni Terminal 
Wi che Wire 


- WUT on a Bolt 
Ai 


You can’t see it in the above illus- 
tration, but the entire inside of the 
UNI-CRIMP barrel is Serrated, 
somewhat like the threads inside 
a nut. When this terminal is 
crimped onto the wire, it’s there 


<a Ss y to stay! 
This UNI-CRIMP Terminal! will stand 
to a lot of vibration and hard service. 


And because it is pure electrolytic 


install copper, it makes a connection of 
the highest conductivity. 
— With hand Write today for Bulletin UC-2, 


giving specifications. 


H. B. Sherman Mfg. Co. 
Battle Creek, Michigan 


Sherman 


Solderless Terminals 


crimping pli- 
ers or indent- 
ing tools. You 
can even use 
ordinary side- 
cutting pliers! 


WG 
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FOR DIVERSITY IN TIME DELAY APPLICATIONS 


ELIZABETH AGA NEWJERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 





biggest gain was in signaling and communications 
equipment. Mr. Donald attributed this to the “vast! 

stepped-up” output of telephone equipment, particular], 
field and ship telephones, and signalling apparatu 

Other increases noted were in illuminating equipment 
insulating materials, and x-ray and therapeutic appa 
ratus. The output of industrial apparatus, wire an 

cable and transmission and distribution equipment con 
tinued steady with the 1943 record. 

Appliance sales, already near bed-rock, showed 
still further dip, Mr. Donald said. There was a fift 
per cent drop in sales of major appliances such as re 
frigerators, washing machines, vacuum cleaners, range 
and water heaters. This reduction offset the slight gai: 
in sales of the small appliances. Sales of refrigerators 
washing machines and ironers continued to come fron 
pre-war stocks. 

The 1944 sales of appliances, and their production, 
were limited primarily to meet requirements of thi 
armed forces, lend-lease and other government agencies, 
and the most essential civilian needs. In connection with 
civilian needs, Mr. Donald noted relaxation of govern- 
ment restrictions to permit production of a limited num- 
ber of electric irons. There was a ten per cent drop in 
sales of wiring equipment and supplies, such as fuses, 
wiring devices, knife switches and outlet boxes. 

As the exigencies of war disappear, manufacturers 
will begin to take care of replacements for worn-out 
electrical apparatus and appliances and will also be 
ready to supply the tremendous demands that will set 
in with the beginning of postwar building. Mr. Donald 
added that “these factors, as well as the development 
of new products and the continuation of promotion 
programs, make the future for the industry seem bright. 
However, the industry is committed first to all-out 
war production until victory is won. Then the elec- 
trical manufacturing industry will join with others in 
meeting, commandingly, the challenges of postwar prob- 
lems, insuring thereby a high level of employment and 
a high standard of living for all.” 


NEMA CALLS OFF MEETING 


The Spring Meeting of the National Electrical Manu 
facturers Association, scheduled for the Palmer House, 
Chicago, the week of April 16, 1945, was cancelled by 
the Board of Governors at its meeting held on January 
18, in accord with the policy laid down by James F. 
Byrnes, Director of War Mobilization. 


RMA VOLUNTARILY 
RESTRICTS MEETINGS 


RMA is arranging for full cooperation with the Office 
of War Mobilization for voluntary reduction in travel 
and attendance at industry meetings, trade shows and 
conferences. In immediate observance of the govern- 
ment’s travel curtailment plan, President Cosgrove has 
cancelled the annual RMA Mid-Winter Conference 
which had been scheduled for February 19 to 21 at 
New York. A meeting of the Board of Directors, on 
February 21, will be held, but all other committee and 
group meetings planned for the Mid-Winter Con- 
ference were cancelled. 

Cancellation also is in prospect for the tentative RM A 
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Can You Cash in 
on the advantages 
of Stainless-Clad 


Steel? 


Send for This 
New Booklet 
Now 













Faets you will want to know 


Both practical and technical, this Booklet 

EXPLAINS the many economical uses of Stainless-Clad Steel. 
SHOWS tests of the greater strength of SUPERBOND Stainless-Clad 
Steel after fracture, severe bending, and drawing. 

ILLUSTRATES welding methods. 

CONTAINS data on corrosion-resistance to a variety of reagents, and 


ANALYZES composition and physical properties of SUPERBOND 
Stainless-Clad Steel. 

TELLS YOU —This Booklet tells the ease with which this type of clad 
can be formed, punched, beaded, and fabricated. Even extreme drawing 
jobs can be drawn on the same presses and dies used for mild steel. 




















Hundreds of Uses for 
Granite City Superbond 
Stainless-Clad Steel 


Acid Tanks + Tubs 
Conveyors - Chemical Kettles 
Drums - Stills - Fume Stacks 

Linings - Pressure Vessels 


Tank Cars - Cooking Utensils 


IT WILL PAY YOU TO WRITE FOR YOUR COPY OF THIS BOOKLET TODAY! 


Granite City Steel Co. 


Granite City, Hlinois 


Sinks - Cabinets 
Storage Tanks of all kinds 
Laboratory Equipment 
Building Fronts and Trims 


Fountain and restaurant 








equipment + Truck Bodies 









Bumpers - Accessories 






Chicago + Cleveland 
Denver + Houston 
Indianapolis * Kansas 
City + Los Angeles 


Louisville * Memphis 


Milwaukee « Minne- 
GRANITE CITY STEEL epelle © Meta > tee 


York « St. Lovis 







NOT ROLLED SWEETS © COLD ROLLED SHEETS © STRIPLATES © STAINLESS-CLAD © TIN PLATE © TERNE PLATE © ELECTRICAL SHEETS © TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 





FEBRUARY 1945 , | 235 
















































You Should Know More About 


STAR PORCELAIN 


STAR PORCELAIN is made of nearly 
every type within certain size limits. Be- 
sides dust pressed electrical and refractory 
porcelains, we make low loss Steatite for 
electrical, electronic and for heat resistant 
applications, and extruded tubes and rods. 


With a view to the future, now is the 
time to inform yourself on the uses and 
characteristics of the typical kinds of STAR 
PORCELAIN shown below: 


THERMOLAIN LAVOLAIN 


Heat resistant refractory Strong, dense, heat resistant 
porcelain. For ranges, irons, insulation. Excellent for 
radiant and immersion small parts. Widely used in 
heaters. heating devices. 


PORCE OMPANY 
41 Muirhead Ave. “"¥ Trenton, N. J. 








LAN NOW FOR 1945 WITH 
MERCOID CONTROLS 








MERCOID HAS WHAT EXPERIENCED 
ENGINEERS WANT IN AN AUTOMATIC CONTROL 


1. Designed for positive safety—the prime purpose of a control. 


2. Built for years of dependable performance—a very desirable 
feature. 


w 


. Simplified for ease of installation—appreciated by the trade. 


4. Convenient facilities for making understandable adjust- 
ments—no time lost in calculating or guesswork. 


ou 


. The only 100% Mercury Switch Equipped Control Line— 
which means that all ‘makes’ “and breaks” in the electrical circuit are 
hermetically sealed, therefore immune to dust, dirt, corrosion, open arcing, 
pitting, or sticking of contacts—all common causes of contact trouble. 
Mercoid Switches provide an electrical contact that will give millions of 
perfect operations 


The above facts merit your 
consideration. For detailed 
nformation see Mercoid 
catalog No. 600. 







THE MERCOID CORPORATION 
4203 BELMONT AVE. CHICAGO 41, ILL 


parts trade show, authorized next June at Chicago, al 
though previously made contingent by the RMA Boarc 
of Directors upon the defeat of Germany by April | 
The OWM action specifically requested cancellation 
all postwar trade shows. The RMA trade show coul 
not be held under the restrictions planned by OWM anc 
the Office of Defense Transportation, although RMA 
had not planned to hold the June parts trade show i 
the war against Germany was in progress after April 1 
Formal cancellation of the tentative June parts shovy 
will be considered by the RMA Board of Directors i: 
New York on February 21. 

It is probable that the annual RMA War Production 
Conference and annual membership meeting schedulec 
in Chicago next June will be held, but on a much re- 
duced scale. A limited program for the June War 
Production Conference also will be considered by the 
Association’s Board of Directors at its February 21 
meeting. 


DEALERS INDICATE POSTWAR TRENDS 


In answer to a questionnaire sent with a home study 
course sponsored by Edison General Electric Appliance 
Co., Inc., 2,165 dealers stated their intentions with re- 
spect to selling various appliances when they become 
available. Domestic refrigerators took top position with 
93.2 per cent of the dealers choosing to handle them. 
Vacuum cleaners come next with 86.3 per cent, followed 
by radios with 85.6 per cent, table appliances with 82.7 
per cent, 80.4 per cent for electric ranges and 77 per 
cent for washing machines. 

So far, the results could have been anticipated but an 
element of surprise is to be found in the 14.8 per cent 
who intend to handle hearing aids, 52.5 per cent who 
state they will merchandise room coolers and 48.8 per 
cent who intend to go in for kitchen cabinets. This last 
figures, it is explained, includes complete kitchens with 
electric dish washers, garbage disposal machines and 
cabinet units. 


READER REACTION 


Editor, 
ELECTRICAL MANUFACTURING 
Dear Sir: 

“In reading the interesting article in your current 
issue by Mr. F. H. Gerlach, entitled ‘Better Com- 
mutators for Small Moters,’ I notice the following 
statement on page 126: 

“Shellac is used as a bond in nearly all com- 
mutator mica plate. Some synthetic resins have 
been developed and used as substitutes, but these 
are expensive since quantity production has not 
yet been achieved.’ 

“As a matter of fact, quantity production of syn- 
thetic mica bonds was achieved by General Electric 
in 1926 and the quantity production of synthetic 
bonded mica has been regularly maintained since that 
date by General Electric, Mica Insulator Company 
and others. 

“As was stated in an article entitled ‘Synthetic 

3onded Mica’ in the October 1944 ‘General Electric 
Review’ (Page 15), General Electric Company alone 
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CRONAME 


PREPARED FOR THE PRODUCTION OF PRECISION INSTRUMENT PARTS 
FOR FUTURE TRANSPORTATION AND COMMUNICATION NEEDS 


OPERATING MECHANISMS 
ESCUTCHEONS 
GRILLES 

DIALS 


CROWE NAME PLATE & MANUFACTURING CO. 


3701 RAVENSWOOD AVENUE CHICAGO 13. ILLINOIS 


OVER 40 YEARS EXPERIENCE IN FINE METALCRAFT 
Ae edd PHILADELPHIA eee WL 
3 ST. LOUIS LOS ANGELES 
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COPPER COATED — Precoated by a Thomas Spe- 
cialized process, copper coated Thomastrip is crack- 
proof and peelproof. It is widely used for brazing, 
die lubrication, a base for further plating, and also 
final finish for interior use . . . dull or polished finish. 


: F 
ZINC COATED — Precoated finishes provide uniform 
coatings on inside and outside of parts. Thomastrip 
zinc coated can be spun, drawn, and formed... 
available in coatings of various weights — coils or 
cut lengths — dull or bright finish. 


NICKEL COATED — Many progressive manufactur- 
ers use Thomastrip nickel coated for final finish also 
as a base for further plating. The ductile nickel flows 
freely with the steel as it is drawn, bent, or formed. 
Dull, polished, and buffed finishes are available. 
Thomastrip nickel coated is also crackproof and 
peelproof. 


BRIGHT FINISH NOT COATED, SOLDER COATED, 
ELECTRO-COATED WITH NICKEL, ZINC, COPPER, 
BRASS, AND LACQUER COATED—IN COLORS 
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SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 















produced during the year 1943 100,000 gallons or 
about 2000 barrels of synthetic resin solutions for the 
sole purpose of mica bonding. When the small aver- 
age percentage of bond in built-up mica is considered, 
this represents a very large quantity of synthetic 
bonded mica produced last year. This year it will 
be considerably greater. 

“The synthetic bond is not a ‘substitute’ for shellac 
but a superior replacing material. The advantages 
have been specifically pointed out by the writer in 
articles appearing in the ‘General Electric Review’ 
for November 1926 and October 1944. 

“As to costs, I think the author of the article under 
discussion will find that the present cost of shellac 
is higher than that of the synthetic resins used but 
users of synthetic bonded mica consider cost a sec- 
ondary matter in view of the technical advantages 
secured.” 

“Yours very truly, 
“L. E. Barri nGER, Insulation Engineering 
Division General Electric Co.” 


HELP THE NAVY SOLVE 
THESE PRODUCT PROBLEMS 


Detailed here are inventive problems for which our 
Navy Department is seeking the answers. Each one 
explains itself. Suggested solutions should be prepared 
in sketch and descriptive form and sent to the National 
Inventors Council, Department of Commerce, Wash- 
ington 25, D. C., for consideration and report. 


Waterproof Jack: 

Applications: Microphone, headphone, and key jacks 
for telephone equipment. 

Characteristics: Should prevent water or moisture 
vapor from penetrating equipment, even when im- 
mersed to a depth of ten feet; should be capable of 
cleaning and drying without tools; should accommo- 
date standard plugs. 


A beach marker light, to be visible from 5000 yards 
out to sea with rechargeable or non-deteriorating bat- 
tery. Not in excess of 5 pounds weight. Effective 
burning time: 70 hours continuous use, or 7 days 
of 12 hours on—12 hours off use. 


Directional-Drum Lens: The Coast Guard uses a large 
quantity of 200 mm., fresnel type drum lenses on 
lighted aids to navigation. These lenses provide a 
360° fan beam of uniform candlepower about the 
horizon. In many instances the candlepower in a 
specific direction should be considerably higher than 
that of the uniform beam. Present practice in such 
cases is to install an auxiliary “spot” light to increase 
the intensity in the specific direction. 

A need exists for a single lens which will permit the 
function of both of the above lights to be accomplished 
from a single light source. The lens should have the 
overall dimensions of the present 200 mm. drum lens 
to permit its being used in the existing housings. 


Small aircraft type dc. motors without commutators, 
slip rings, or any other moving contact arrangements, 
so as to eliminate service difficulties with commutators 
and electrical noise produced thereby. 


| A precision twin-triode vacuum tube with general char- 
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FIBERGLAS MICA COMBINATION 


The design skill and manufacturing 
excellence which go into most motors 
are frequently dissipated or completely 
wasted due to changes in operating con- 
ditions, the human element or other 
external causes of motor failure. Nation- 
wide surveys show that motor insulation 
failures impose a tremendous time loss 
and cost burden on every industry. 

In countless case histories it has been 
proved that Fiberglas Electrical Insula- 
tion Material provides the extra protec- 
tion and stamina which is successfully 
overcoming many of the unanticipated 
causes of motor failure. 

Fiberglas is glass in fiber form—as 
such, it retains part of the characteristics 
commonly associated with glass. And, 
because of its form, fibers finer 
than human hair, it gains sev- 
eral desirable characteristics 
which make it an unsurpassed 
insulating material when prop- 
erly impregnated. In textile 
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A motor’s best friend is its insulation! 


form Fiberglas provides a thin, strong, 
flexible, inorganic fabric base for insu- 
lating impregnants. This combination has 
unexcelled advantages and characteris- 
tics, and is available in Magnet Wire, 
Lead Wire, Special Wires and Cables, 
Varnished Cloth and Tape, Mica Combi- 
nations, Laminates, Saturated Sleeving, 
Varnished Tubing, Pressure-Sensitive 
Tapes and special products. 

Anyone concerned with the specifica- 
tion or application of electrical insula- 
tion should have a copy of the new 
Fiberglas Electrical Insulation Material 
Catalog for ready reference . . . it tells 
what type to use, where and how. Write 
for your copy today and ask for the 
name of the Fiberglas Electrical Insula- 

: tion Material supplier nearest 
to you Owens-Corning 
Fiberglas Corp., 1866 Nicho- 
las Building, Toledo 1, Ohio. 
In Canada, Fiberglas Canada 
Ltd., Oshawa, Ontario. 





FIBERGLAS IMPREGNATED TAPE 


FIBERGLAS combats 


these common enemies 


Fiberglas provides all of the advantages 
of an inorganic material yet it has high 
tensile strength and an unusually favor- 
able space factor. 


MOISTURE. The individual fibers do 
not absorb moisture. They will not swell 
or disintegrate or become chemically 
affected through moisture contact. 


HEAT. in textile form with close contact 
of fiber on fiber, Fibergias has high heat 
conductivity and removes heat from 
“hot spots” to cooler areas where it is 
dissipated. 


CORROSIVE CHEMICALS. Glass is 
not attacked by most corrosive vapors 
or acids. Fiberglas, therefore, provides 
an exceptionally durable support for the 
impregnant even under adverse con- 
ditions. 


THE HUMAN ELEMENT. The added 
protection afforded by Fiberglas can 
frequently minimize or offset losses and 
failures, due to carelessness, lack of 
maintenance time and skill. 


Write for your copy of the 
new Fiberglas catalog today. 





BE SURE TO SEE THE FIBERGLAS ELECTRICAL INSULATION MATERIAL EXHIBIT 


THE NEXT SHOWINGS ARE: Copley Plaza, Boston, January 24-26; Bellevue Stratford, 
Philadelphia, January 30-February 2; Belvedere, Baltimore, February 7-8; Hotel 
Statler, Washington, February 14-15; Hotel Roosevelt, Pittsburgh, February 19-21; 
Hotel Statler, Buffalo,February 27-March 1, Further showings will be announced later. 


RGLAS 


*T. M. Reg. U. S. Pat. Off. 


ELECTRICAL 
INSULATION MATERIAL 



















































































FELT wicxinc 


...THE EASY SOLUTION TO 
DIFFICULT LUBRICATION PROBLEMS 


Where friction points are least accessible, danger is 
greatest. The easy, proven solution is FELT wicking. 
Nothing but FELT will hold oil ready to bleed at the 
friction point. Up or down, over a long distance or 
short, FELT keepsthe lubricant on tap...always ready. 

’Wicks are made of neutralized FELT in a wide 
range of densities, and are available in thicknesses as 
small as 3/32” diameter. Write for samples. 


American Felt 
Com vy 


TRADE MARK 
General Offices: GLENVILLE, CONN. 


New York Boston Chicago Detroit 


Los Angeles 


Philadelphia Cleveland 


San Francisco Dallas St. Louis 


KURMANS©eo*'* 


35-18 37th STREET ¢ LONG ISLAND CITY 1, N. Y. 





acteristics of the current 6SN7 type having the follow- 
ing additional precision features: (1) after a fiftcen 
minute warm-up, the gm. of the two sides shall be ecual 
over the normal operating range to within plus 1 per 
cent, (2) the tube shall be completely nonmicrophonic, 
(3) the above characteristics to be maintained over an 
ambient temperature range plus 80 deg. C to minus 
40 deg. C., and 4) it should be possible to produce this 
tube by mass production methods with not more than 
10 per cent rejects. (Tubes presently available in 
production permit excessive variation of grid-plate con- 
ductance in the separate halves of the tube.) 

An expendable, compact, lightweight, rugged, iie- 
chanical device to permit successive closures of up to 
eight electrical circuits with a time interval between 
closures of about 0.2 to 0.3 seconds. 

A small, fast-acting, double-action solenoid to oper- 
ate on 28 volts dc., with a stroke of about 0.5, with a 
20 Ib. pull (or push) at condition of maximum air gap, 
The plunger should “seat” at each end of travel and 
would very probably have to be an electromagnet whose 
polarity would reverse at each end of travel. 

A polyphase ac. integral hp. motor up to 50 hp., 
whose inrush current does not exceed the running cur- 
rent and whose starting torque equals the running 
torque. 

A small portable field strength meter about the size 
and weight of a walkie-talkie for rapid checking of 
radio field intensities in the vicinity of radio trans- 
mitting stations. The instrument must be simple to 
use and accurate within plus or minus 10%. Fre- 
quency range desired is 100 kc. to 20,000 ke. The 
range of field intensities desired is from 10 to 1,000 
millivolts per meter. 

Single Unit Range Light: A single optical device 
which will indicate with a reasonable degree of sen- 
sitivity a vessel’s lateral deviation from the centerline 
as it proceeds along a narrow channel. Such a device 
must be inexpensive and low in power consumption. 
The conventional aid to navigation for such purposes 
consists of two lights on the prolongation of the center- 
line separated some distance from each other with the 
rear light higher than the front. It is in the interest of 
economy, and also to provide against the fact that the 
terrain may make the installation of two lights imprac- 
tical, that this device is needed. Economy involves 
current consumption and cost of structures. Existing 
2-light ranges require approximately 50 kwh. per year 
for a candlepower of 10,000 white. 


ABOUT PEOPLE YOU KNOW 


Former electronics technician at the U. S. Naval Air 
Station, Alameda, Elliott R. Vinson has been ap- 
pointed electronic tube specialist for the Pacific Coast 
District, Westinghouse Electric and Mfg. Co., head- 
quartered in San Francisco, Calif. 


3en-Hur Mfg. Co., Milwaukee, Wis., has named 
C. W. Stoner chief refrigeration engineer. 


Previously manager of commercial engineering, 


Walter R. Jones has been appointed to the newly 
created post of general engineering manager for radio 
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: | : if ) . A Better MOTOR 


: 1 | MAKES 

; ee A Better Product 
1S . 

is {or 25 yec%4, Baldor has pioneered 
in and developed electric motors having 
in advanced engineering features . . . inclu- 


1- ding ball-bearings, sine wave slot con- 
struction, interchangeability, Stream- 
cooled design and Glass Insulation. The 
Baldor Line includes A. C. and D.C. 
Motors, 1/20 to 20 H.P. 


HAVE YOU THE BALDOR MOTOR BULLETINS ? 


BALDOR ELECTRIC COMPANY 


District Offices in Principal Cities e« ST. LOUIS 10, MO. 


At left, Top: Baldor glass-insulated motors are used for all applications; espe- 
7 cially recommended where limited space and weight is a factor. 
At Left, Center: Baldor totally-enclosed motors, Streamcooled Design, available 
it in | Ph., 3 Ph., and D.C. , 
: At Lower Left: Baldor fan and blower motors, gimbal-mounted, assure Quiet 
ig bd Operation. 
baa At Right, Top: Baldor face-mounted vertical motors; totally enclosed Stream- 
, cooled design; 1 Ph., 3 Ph., and D.C. 
) At Right, Center: Fully compensated D. C. motors; available in standard and 
low voltage for truck, railway and traction service. 
of At Lower Right: Baldor face-mounted horizontal motors; totally enclosed, Stream- 
cooled Design; 1 Ph., 3 Ph., and D.C. 


25 YEARS OF ENGINEERING SERVICE TO MOTOR BUYERS 
ie —— ——— _— — 


ae 


e 


f Packed in every box, every barrel, every carton of 
Peck Products is EXPERIENCE . . . the know-how 
gained by more than 25 years in the production 
of springs and screw machine products for manu- 
factured articles of every conceivable nature. Being 
able to include this “extra” with all Government 
shipments throughout this war is a keen satisfaction 
to us. And when peace comes, it will be a pleasure 
to make it a part of every civilian goods 
shipment. 


Meantime, please continue to inform us of 
your needs in springs or screw machine 
- & products for your war contracts. 
t FF Although we are working at top 
' speed to “keep ‘em rolling,” we 
can still come to your aid if we 
can know your requirements far 
] enough ahead. Let’s pull together. 


| Peele sprnés's ScREW MACHINE PRODUCTS 
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e@JCLEAN CUTTING 
@ PRECISION STRIPPING 
@ FAST WORKING 


@ EASY OPERATING 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan. 
WENCO. MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 


M TOOLS © DIES * STAMPINGS * SPADE BOLTS 
1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


resists fire, fumes, rot, rust, 


corrosion and disintegration 


These qualities of Colonial Porcelain are worth 
considering when you find it difficult to get parts 
materials. Colonial Porcelain is made to your 
specifications and can be molded to uniform toler- 
ances. It is available in white and many colors. 
Send us blue prints of your parts which can be 
made of porcelain and we'll be glad to quote 
you prices. 

The Colonial Insulator Company 


937 Grant St. Akron, Ohio 
Chicago Office: 2753 W. North Ave. 








receiving tubes by Sylvania Electric Products, Inc. 


Consolidation of all the varied engineering functions 
of the American Engineering Co. into one engineering 
department has been announced. H. E. Preston has 
been elected vice president in charge of engineering. His 
supervisory staff includes H. F. Lawrence, chief en- 
gineer, and E. L. Midgette, director of research and 
design. 


A. A. Manchester has 
been named assistant di- 
vision manager of Emark 
Division plant No. 1, 
Thomas A. Edison, Inc., 
Kearny, N. J. 


A. A. MANCHESTER 


Roy C. Muir, recently appointed general manager of 
General Electric’s Apparatus Dept., has announced that 
H. V. Erben has become assistant general manager of 
the department, H. A. Winne, manager of engineering, 
and Neil Currie, Jr., manager of manufacturing. 


Within Rockbestos Products Corp., New Haven, 
Conn., Robert B. Lattin, former factory manager, has 
become technical director and Stephen S. Nichols, 
former assistant factory manager, has been advanced to 
factory superintendent. 


Stewart-Warner Corp. announces the appointment 
of Arden LeFevre as vice-president and director of 
engineering and George W. Oehlsen, Jr., as assistant 
director of engineering in the company’s alemite, instru- 
ment and radio division, 


Grayhill of Chicago, 
manufacturers of rotary 
and snap-action switches, 
announces the appoint- 
ment of Roy S. Ker- 
cher as chief electrical 
engineer at their plant in 
La Grange, IIl. 


ROY S. KERCHER 


General Radio Co. has announced the appointment 
of Dr. Donald B. Sinclair as assistant chief engineer 
in charge of circuit development. 


Succeeding Raleigh H. Barnes as assistant director 
of research of the American Steel & Wire Co., U. S. 
Steel subsidiary, is Willis T. Cramer, former works 
metallurgist of the company’s Cuyahoga Works. 


Formerly vice president in charge of engineering of 
the Norge and Detroit Gear Aircraft Parts divisions 
of Borg-Warner Corp., H. H. Whittingham has been 
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AAS & WALDSTEIN COMPANY, NEWARK, N. J. 


)DUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
NCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. «© 1228 W. PICO BLVD., LOS ANGELES, CALIF. 





IN THIS 
EMERGENCY 


HE magnitude of the task 
before America has been 
brought sharply home to us 


by recent events in Europe. 


Our increased responsibility 
to keep our armed forces sup- 
plied with still greater amounts 
of war materials is emphasized 


by this emergency. 


We at Pollak have answered 
the call by stepping up produc- 
tion, contracting for additional 
space and increasing our per- 
sonnel. From now till victory 
is Ours, postwar plans will be 


postponed. 


A ALtLat |?’ 
President 


POLLAK MANUFACTURING CO. 
Arlington, New Jersey 








appointed vice president of the latter: unit. Ira H. 
Reindel, chief engineer for Norge, has been promoted 
to director of Norge engineering. 





rtf, 


Appointed to the newly created post of vice presi ent 
in charge of engineering at Sylvania Electric Products, 


Inc., is Roger M. Wise. 


James V. Carmichael, manager of the Georgia iy, it 
Bell Aircraft Corp., Buffalo, has been made vice 
president. 





Succeeding Charles A. Arens, Calhoun Norton, 
vice president, Arens Controls, Inc., Chicago, IIl., has 
been elected president and general manager. 





HOBART C. RAMSEY CLARENCE E. SEARLE 





Succeeding Harry C. Beaver as president of Worth- 
ington Pump and Machinery Corp. is Clarence E. 


Searle. Mr. Beaver has been elected vice chairman 
of the Board. New vice presidents are Hobart C. § poy 
Ramsey, Edwin J. Schwanhausser and Leslie C. oe 
Ricketts. 
a s 
John Hutchings has been advanced from chief en- fF kne 
gineer of the Continental Electric Co. to vice president 
in charge of engineering. 
Director of postwar planning during the past year 
and a half for Norge Div., Borg-Warner Corp., Paul 
H. Puffer has been named vice president. 
Newly appointed head of Admiral’s range division is 
Harold D. Conklin. Sub 
u 


Vice president and a founder in 1920 of Standard § ing 
Steel & Wire Corp., Chicago, Andrew E. Kuby has §— ma 
been elected president and treasurer. 


Howard Bucknell, Jr., has joined International 
Telephone and Telegraph Corp. as special assistant to 
the president. 


United Electronics Co., Newark, N. J., has appointed 
Arnold Peterson as application engineer. 


Formerly chief engineer at Heintz & Kaufman, Win- ff 
field G. Wagener has been named chief engineer of 
the vacuum tube div., Litton Engineering Laboratories, 
Redwood City, Calif. 





Formerly electrical engineer in the military aircratt 
program of the Fisher Body Div., General Motors 
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OLSEN TYPE E-O 
‘Dynamite Calancing Machines 


incorporate many distinctive features without sacrificing 


Work support rollers hardened and Flexible spring type drive 
ground, ve quickly adjustable eliminates errors due to 


Roller support brackets to suit journal 
easily adjustable to suit 
length of part. Sensitive meter—linear 
scale — small unbal- 
Magnetic pick-up trans- ances easily read. 
forms cradle vibration to 
electrical energy — com- 
pletely enclosed. 


eters. driving disturbances. 


Pivot bracket, 


a single ¢ 
knob. 


Substantial base suppo 

ing entire machine in per- : 

manent alignment. ee room when ma- 
s operated from a seated 


Write today for Bulletin zc 


giving complete details. 


520 NORTH TWELFTH STREET, PHILADELPHIA 23, FA. 
B. i » AND FHYSICAL TEST- 

alaucing Vachines ING EQUIPMENT 
PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seat‘e 
MINE and SMELTER SUPPLY CO., Denver, Colo. 


lepresentotives : 
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COILS LIKE THIS 
MAKE A VITAL CONTRIBUTION 
TO WAR PRODUCTION! 


MOST coils find their way into tanks, planes and other 
war equipment where human safety is at their mercy! 
Faulty impregnation (apparent only in use) is one main 
weakness to avoid. Acme-wound coils have as nearly per- 
fect impregnation as years of experience can produce. In 
the example above, so complete is the impregnation that the 
ends of 20,000 turns of 41 wire appear as one solid surface, 
with each wire thoroughly insulated! Acme’s more than 35 
years of coil making experience is always at your service. 


The Acme Wire Co., New Haven, Conn. 


Wire 
PRODUCTS 


COILS—MAGNET WIRE—V ARNISHED INSULATIONS 


Lela 
Time Controlling Instruments 


Their correct application — use, 
design and functioning. 


If you use one or thousands 
of such instruments — our 
specialized engineers, backed 
with our special equipment, 
are anxious to work with 
you to make that instrument 
a real asset. 


Write us, telling us 
what you use Timing 
Devices for or what 
you have to be Time 
Controlled (electri- 
cally), and we will 
gladly lay before you, 
free, instructive 
and helpful data. 


Sage 


Type TD1 


The R.W. CRAMER COM Nee 


CENTERBROOK CONNECTICUT 


Corp., James M. Trotter has been promoted to 
position of vice president and chief engineer of R: 
Electric Mfg. Co., Chicago. 


Dr. C. G. Suits, assistant to the diretcor of the re- 
search laboratory, has been elected a vice presicent 
of General Electric Co. and in that capacity will be in 
charge of the research laboratory, succeeding Dr. W. D. 
Coolidge. 


Promoted from chief 
metallurgist to chief en- 
gineer of W. M. Chace 
Co., manufacturers of 
thermostatic bimetals and 
special alloys, is Clar- 
ence F, Alban, who has 
served in the company’s 
engineering department 
for the past eleven years. 
H. D. Matthews has 
been named consulting 
engineer. 
CLARENCE F. ALBAN 


W. F. Lisman, former vice president and general 
manaager of Leland Electric Co., Dayton, O., manufac- 
turers of motors, has been elected president of the com- 
pany to succeed the late Thomas B. Fordham. Mr. 
Lisman, a graduate of Rose Polytechnic Institute, 
joined Leland as a salesman in 1933 and was made 
manager of the Chicago office two years later. In 1937 
he was moved to Dayton as general sales manager, be- 
came a vice president in 1938, and general manager in 
1943. George R. Gaskell, secretary-treasurer, has 
become vice president and a member of the board of 
directors. Mr. Gaskell, who will retain his position as 
secretary-treasurer, was formerly senior vice president 
of the Winters National Bank and Trust Co. of Day- 
ton. Leland’s vice president in charge of engineering, 
Earl B. George, was also added to the board of di- 
rectors. 


L. R. Boulware, for- 
mer operations _ vice 
chairman of the War 
Production Board, has 
been appointed to the 
staff of General Electric 
Co. as consultant on mar- 
keting and has assumed 
responsibility for the 
operations of affiliated 

' companies, succeeding re- 
tiring vice president, N. 
4 R. Birge. 
L. R. BOULWARE 


Associated with Westinghouse Research Labora- 
tories since 1922 in the development of new apparatus, 
Clinton R. Hanna has become an associate di- 
rector. 

Wilson A. Charbonneaux, associated with bur- 
lington Instrument Co., Burlington, Iowa, for the past 
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PERMANENT MAGNETS MAY DO 





The space required for a magnetic field is known 
as an “air gap.’’ Most of the fundamental types 
of air gaps are illustrated above—from the fa- 
miliar form shown in “A,” which is simply a 
permanent magnet with an armature adjacent 
to the poles of the magnet, to the inductor type 
alternator such as type “L.” 

The basic forms of permanent magnets and 
their associated air gaps are subject to infinite 
variations. They are used in a rapidly growing 
number of applications... potentially, there 
are unlimited uses for permanent magnets as 
yet undiscovered. 

In specializing in permanent magnets since 
1910, we have discovered and engineered many 


" — advances in magnetic technology with the result 


that this company is now the largest in the 
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Basic Types of Air Gaps 


it BETTER 


country manufacturing permanent magnets ex- 
clusively. 

If you are making products which might func- 
tion better through the employment of magnetic 
energy, Our engineers will be pleased to consult 
with you. Write for complete information. Ask 
for a copy of “Permanent Magnets Have Four 
Major Jobs.” 


, THE INDIANA STEEL | 


PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILLINOIS 





Specialists in Permanent Magnets Since 1910 


COPYRIGHT 1945, THE INDIANA STEEL PRODUCTS COMPANY 
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eight years as chief engineer and general manager, js 
now chief engineer and manager of Automatic Contro] 
Engineers, development engineers and manufacturers 
of electrical power plant control equipment. 








Chief electro-mechani- 
| cal engineer of the manu- 
facturing division, Cros- 
ley Corp., R. H. Money, 
has been elected to the 
second vice presidency of 
the American Society of 
Refrigerating Engineers. 


R. H. MONEY Lb 


Electro-Voice Corp., South Bend, Ind., has an- 
nounced the appointment of A. M. Wiggins as chief 
research engineer. Design of microphone and acoustic 
devices will be among his duties. 
























wvsaust COMMON SENSE 10 sur 


STANDARD RELAYS 


If, in the manufacture of your products, you use 
relays, it’s just COMMON SENSE to use Potter & 
Brumfield STANDARD RELAYS when you can. 

They’ve been thoroughly tested under varying 
conditions, have a record for dependability and 
toughness. Metal parts are protected against cor- 
rosion, insulation is designed for longer life and 
heavy duty, rugged construction means reliability. 

Being “‘mass production” items, STANDARD 
RELAYS carry more built-in dollar value than 
specially designed relays. They’re ECONOMICAL. 

STANDARD RELAYS are stock items, which 


means earlier deliveries. 
















































Vice president of General Electric, David C. Prince, 
will take charge of the company’s general engineering 
laboratory, the activities of which will be broadened. 





Ask for catalog giving specifications and full 
Genes on all types of relays. 


range of coil vo 







Formerly with U. S. Gypsum Co., F. M. Maichle 
has become a vice president of NuTone, Inc. 
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107 NCRTH 10th ST., PRINCETON, INDIANA | Colen-Gruhn Co., Inc., 387 Fourth Ave., New York, 
| has announced the appointment of Lt. Colonel Harold 


A. Glasser as vice president and general manager . 






For “outstanding inventions and developments in the 
radio, transportation, marine and power fields,” Dr. 
Ernst F. W. Alexanderson, consulting engineer of 
General Electric Co., has been awarded the Edison 
Medal for 1944. 
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General Electric Co. an- 
nounces the establish- 
ment of a new chemical 
department headed by 
Dr. Zay Jeffries who 
becomes a vice president 
of the company. Twi 
other new vice presidents § 
have been appointed, 
M. L. Sloan, who be 
comes general manager § 
of the lamp department, f 
succeeding Joseph E. 
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H illiard Centrifugal Clutches and Couplings have a mini- 
mum number of parts and a wide range of adjustment. 
They are ideal for high speed dual drives, automatic en- 
gagement on internal combus- 
tion engine drives, starting high 
inertia drives, and many other 


















purposes. 
TE ro DAY! ee ee Kewley and R. H. 
* Wri Luebbe, who becomes general company counsel, suc: 
For the new series of 6 illustrated Bul- ceeding the late Darius a. Peck. 





letins furnished FREE upon request 
Featuring our complete line of Indus- 


trial Clutches and Couplings - Over- E. Peerce Lake has become vice president and ger 
Running — Single Revolution —Friction , . en ee 
—Centritugal-Overload Release — Slip eral manager of the Warren City Mfg. subsidiary 0 

Graham-Paige Motors Corp. 


T H a r | i a | fy Y 1 | New officers of the National Association of Fat 
* * 
| 










on nae nance TT 








site 






Manufacturers are R. H. Nelson, president, C. TB 
106 WEST 4TH ST. . ELMIRA. N. Y Morse, vice president and L. O. Monroe, secretaty 
SINGLE REVOLUTION SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE | treasurer. Mr. Nelson is president of Herman Nelson 
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‘If it can be done 
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and YOU Can Do It With PANELYTE! 


HATEVER your specifications call for in 

lamirfated resinous plastic — paper, fabric, 
wood veneer, fibre glass or asbestos base — 
PANELYTE can supply it in sheets, rods or 
tubes in the quantity desired. 

If you require structural or insulating parts, 
precision-molded or fabricated to close toler- 
ances, PANELYTE has the engineering and 
manufacturing facilities for economical mass- 
production. Molding and fabrication techniques, 


sulted in speedier deliveries and substantial 
cost savings for customers. 

Wherever questions arise as to the use 
or application of thermosetting plastics, 
PANELYTE know-how proves of immediate. 
practical aid. Our engineering staff has a re- 
markable "‘service record” for cooperating with 
customers and potential users. The PANELYTE 
representative nearest to you is available for 
prompt authoritative consultation. 


developed in the PANELYTE Plant, have ae ee Write for factual Data Book! 





ladle 














Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver,. Detroit, Kansas City, Los Angeles, Mexico City, Montreal, New Orleans, 
Phoenix, St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


1 * 
‘f) MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
i IN °APER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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In The Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS 
SIM Ie LT ML LTTE 


Here, in the Bendix-Weiss Constant Velocity Universal Joint. 





Strom Balls do their part in making military vehicles, from Jeeps 
to 14-ton Armored Cars, the efficient fighting equipment that 
they are. This is only one spot in our great war production 
effort where the high degree of perfection of Strom Balls 
serves industry, enabling it to provide the finest bearing equip- 
ment towards its great contribution to total victory. Strom 
Steel Ball Company, 1850 South 54th Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Strotl] BALLS ©) Serve Industry 








and MOTORLESS 
V59 to 7/2 H.P. 



























Corp., Moline, Ill., and Mr. Morse is president of 
American Blower Corp., Detroit, Mich. 





Newly appointed chief engineer at United Cinephone 
Corp., Torrington, Conn., is John M. Miller, formerly 
with Philco Corp., the Navy Dept. and RCA Vi 
Div., Radio Corp. of America, in radio design and de- 
velopment work. 


Communications equip- 
ment officer with the 
Army Air Force since 
1942, Col. George C. 
Hale has joined Emer- 
son Radio & Phonograph 
Corp. as director of the 
special products division. 





COL. GEORGE C. HALE 


For the past four years chief of the vacuum tube sec- 
tion of the U. S. Signal Corps at Camp Evans, Max 
E. Markell has been made industrial tube applications 
specialist of RCA’s Tube and Equipment Dept. 






Former supervisor of plating in the Aviation Div., 
Studebaker Corp., South Bend, Ind., John D. Ker- 
shaw, Jr., has been named field engineer, Hanson-Van 
Winkle-Munning Co., Matawan, N. J. 







Named assistant to the president of Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., in charge of 
manufacturing headquarters, is William O. Lippman. 









Appointment of E. A. 
Williford as vice presi- 
dent in charge of the 
Ansco Div., General Ani- 
line and Film Corp., has 
been announced. Mr 
Williford was formerly 
vice president of National 
Carbon Co. and of the 
National Electrical Man- 
ufacturers Association. 





















E. A. WILLIFORD 





FOR YOUR SLOW SPEED MACHINES 


JANETTE SPEED REDUCERS are built in MOTORIZED and 
MOTORLESS worm gear styles. They provide a quiet, com- 
pact, economical, safe, low maintenance cost method for 
obtaining positive SLOW SPEEDS from efficient high speed 
motors, WITHOUT the use of belts, pulleys, chains and 
sprockets. Motorized styles are driven by ventilated or 
enclosed JANETTE motors designed specially for this purpose. 
Because we build both the motors and gear boxes, there is 
no divided responsibility for their successful operation. 


WRITE TODAY for your copy of our catalog—l00 pages of 


complete information on 47 styles and sizes of speed reducers. 


Janette Manufacturing Company 


556~558 'W Monroe St. Chicago, Ill. 





Andrew Kaul III has been elected president of the 
Speer Carbon Co., International Graphite and Electrode 
Corp., and Speer Resistor Corp., with offices at St. 
Mary’s, Pa. 









. AND ABOUT COMPANIES 


Headquarters of the Radio Receiver Division, West- 
inghouse Electric and Mfg. Co., located in Balti- 
more, Md., since the establishment of the division six 
months ago, has been transferred to a permanent |loca- 
tion at Sunbury, Pa. 
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Faraday Electric Corporation, Adrian, Mich,, a0 fF 
nounces the purchase of the signal systems business 
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Oil Company Uses Meyercord Decals 
for New Coded Lubrication System 


By the use of matching numerals applied with decal- 
comania, an ingenious ‘‘Coded Lubrication System”’, 
developed by a nationally known oil company, now 
provides positive identification between all lubrica- 
tion points...grease guns...oil cans...storage 
containers. Meyercord Decals are used throughout 
because of their brilliant, lasting visibility, ease of 
application, and resistance to oil, grease, vibration, 
acid, abrasion and temperature extremes. Meyercord 
Decals are the modern method for all nameplate 
identification. Investigate their flexible, low-cost use 
for your plant or product... for trademarks, oper- 
ating instructions, wiring diagrams, factory charts, 
color codes, etc. They’re washable and durable. Any 
size, design or colors can be produced for application 
DECAL CHECK CHART to any commercial surface. Free designing and tech- 
Tells how to select and nical service is at your disposal. Write for literature. 


apply the correct Decal : T1 
mg ie Mie gg Please address all inquiries to Department 7-2. 


Conveniently arranged in 
file folder f orm. Write for 


free Check Chart today. Buy War Bouds- aad Keep Vem 


THE MEYERCORD CO. 


World’s Largest Manufacturers of Decals 


CHICAGO 44, U.S.A. > SALES OFFICES IN PRINCIPAL CITIES 
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KLEIN 
PLIERS 


AID 


On the production lines of many of 
America’s manufacturers of elec- 
trical equipment, Klein Pliers are 
helping save the valuable minutes 
that rapidly mount into produc- 
tion hours. 


Kleins are the electrician’s pliers 
—and back of them is almost a 
century of manufacturing experi- 
ence. The carefully controlled bal- 
bts ance, the right spring in the handle, 
the keen knives—all mean work 
performed quicker—easier. 


Whatever your manufacturing 
plans are for the future, it will 
pay you to see that workers are 
equipped with Kleins—standard 
with electricians “since 1857.” 


ASK YOUR SUPPLIER 














This book on the care 
and safe use of tools 
will be sent without 


a oe rge upon request. 





Since 1857 


co 7g oy] CE 


3200 BELMONT AVENUE CHICAGO 18, ILLINOIS 


PRODUCTION 





Holtzer-Cabot Division of First Industrial Corp, 
of Boston, Mass. H. C. signaling operations will be 
transferred to the Faraday plants in Adrian and Chi- 
cago. The Faraday Electric Corp. is a consolidation 
of the two signaling system companies formerly known 
as Stanley & Patterson, Inc., and Schwarze Elec- 
tric Co. 


industrialists headed by W. Myron Owen, former vice 
president and present director of Detroit Harvester 
Company. There will be no changes in personnel nor 
in policies. 


Production will soon start on several lines of electro- 
lytic capacitors in the new plant of Capacitron Co.,, 
located at 849 North Kedzie Ave., Chicago 51, II. 


The name of Warren Lamp Company has been 
changed to Solar Electric Corporation. Corporation 
officers and financial conditions remain unchanged. 


Day & Night Mfg. Co., manufacturers of mechani- 
cally refrigerated water cooling equipment, has become 
part of Dresser Industries, Inc. 


The new name of Spoehrer-Lange Co. is Sporlan 
Valve Co. 


Development of a vertical hydraulic highspeed press 
that molds plastic items and utilizes electronic heating 
of plastic material in the process, has been announced 
by Baldwin Locomotive Works. 


General Electric Co. has announced that it has ex- 
ercised options on approximately 100 acres of land in 
Ashtabula, O., for postwar erection of a refrigeration 
unit manufacturing plant. 


Stockholders of Doehler Die Casting Company and 
W. B. Jarvis Company have approved the consolida- 
tion of the two companies under the name of Doehler- 
Jarvis Corporation. 


Monsanto Chemical Co., St. Louis, has developed 
a process to waterproof a new insulating material which 
weighs only three pounds per cubic foot. 


A small, portable mechanical device to record vibra- 
tions quickly, has been produced by Westinghouse 
Electric & Mfg. Co. 


CORRECTION 


Our attention has been called to the use of an incorrect 
address for the Electrix Corporation in the December 
issue of ErectrIcAL MANUFACTURING. The address 
for this manufacturer of plugs is 146 Middle Street, 
Pawtucket, R. I. 


HALTS IRON PRODUCTION 


Because of a critical manpower situation in the area, 
the Westinghouse Electric & Manufacturing Company’s 
plant at Mansfield, Ohio, has stopped production of 
electric irons for civilians. This was a voluntary action 
on the part of the company which announces that pro- 
duction of civilian goods will not be permitted to inter- 
fere with war work, The production of 157,000 elec- 
tric irons at this plant had been authorized by the Wa 
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Aerovox Corporation has been sold to a group of 
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Pecan mM te 


...the/ insulation that safeguards 
critical/ equipment operation— 


” TURBO 


XIB[E VARNISHED TUBING 
Dur ~ SLEEVING 
so 
MBISHED GLASS 
UpeQ TUBIN 


a 
SADENTIFI 


ro) 
nt 


Continuous, dependable functioning of TURBO can meet these requirements. 
electrical products and equipment is im Whether your product-functioning _ in- 
perative in every category— industrial, volves high, low or fluctuating temper 
communications appliances, and acces ature, acids, alkalis, corrosive fumes or 
sories. Equally important is, mainte vapor, there is a TURBO insulation to 
nance—repairs when required, must be meet your exacting specifications. All 
permanent, fast and economical. In both, are available in a wide range of vivid 
severe operating hazards and general colors for rapid identification. A free 
deterioration must be surmounted by Specimen Board with samples and sizes 
planned design and ytd choice of of each will’ be sent on request on 
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e The Industrial Condenser 


.5 MFD. 
Corporation manufactures 
50,000 VOLTS 
acomplete lineof Oil-filled, oc womans 


Electrolytic, Wax and Spe- 


(Illustrated above)...28 
inches high, weight 175 
pounds, built by Indus- 
trial Condenser Corpo- 
ration to meet Navy 
specifications. Oil-filled, 
oil impregnated. Built 
for 24 hour continuous 
operation and total sub- 
mersion in salt water. 


cial Mica Capacitors for 
allindustrial,communica- 
tions and signalling ap- 
plications up to 250,000 
volts working. Complete 


laboratory and engineer- e 
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Production Board, but less than one-half have been 
completed to date. 


REPRICING FOR SIGNAL 
CORPS CONTRACTS 


The Signal Corps, U. S. Army, is broadening its re- 
pricing program in order to reduce profits on contracts 
that will have to be re-negotiated. Col. William M. 
Mack, director of the Procurement Division has praised 
the cooperation of manufacturers in keeping prices down 
and said less repricing would probably be necessary 
in radio industry than elsewhere. 





THE ELECTRONIZATION 
OF INDUSTRY 


(Continued from page 126) 


sion may be used by plant managers and supervisors to 
observe critical operations, or to follow the flow of 
materials and observe the progress of work. . It may be 
used in chemical reaction chambers to make complicated 
chemical processes visible to observers. 

For service within one building or group of buildings, 
facsimile, television, or sound communications may be 
transmitted over wires, rather than by radio, so that 
no frequency assignment from the Federal Communica- 
tions Commission would be required unless it were 
desired to service points beyond the reach of wire con- 
nections. 


TEST AND RESEARCH TOOLS 


LTHOUGH listed in the last of the four general 

categories set up for convenience in grouping in- 
dustrial electronics applications in this article, the elec- 
tron microscope,* shown in Fig. 4, is by no means 
among the least of electronic contributions to industry. 
On the contrary, it has earned recognition as one of the 
most important industrial research tools of all time. 
At first regarded chiefly as an implement of medical 
and biological research, this instrument, representing 
one of the most revolutionary scientific advances of the 
century, now finds its widest use in industry as a vital 
aid to physical research and production control. 

After the war, it is expected, many more industries 
will avail themselves of the benefits of the electron mi- 
croscope, the more recently developed electron dif- 
fraction camera, and the new electronic micro-analyzer. 
Better to serve war industry and medicine today, and 
peacetime industry when the war is over, RCA, which 
introduced its first commercial electron microscope in 
1940, has developed two new models. The new instru- 
ments are an improved and simplified universal model, 
which incorporates an electron diffraction camera, and 
a compact, semi-portable console model that is no larger 
than an ordinary desk. Both of these new instruments 
are capable of useful magnifications of 100,000 diam- 
eters, revealing for study particles of matter that are 
as much as 50 to 100 times too small to be seen with 


* An award winner in the 7th Annual Electrical Manufac- 
turing Product Design Contest, October 1941. 
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PLASKON ts on pbctive Sewice Duty Everywhere 


HE GREAT RANGE of features 

offered by Plaskon has stimulated 
its application to many difficult and 
unusual jobs. 


Typical among these is the Plaskon 
Molded Color adapter cone used on 
the United States Army Field Unit 
for dental X-ray purposes in base 
hospitals. Here Plaskon supplies the 
uniform density that is an absolute 
requirement of the cone. Any varia- 
tion in density, or the use of metal, 
glass or other substances of high 
atomic density, would cause objection- 


able images on the film. And Plaskon 
does not break down under the terrific 
impact of X-rays which can disturb the 
molecular structure of many materials. 


Because the cone is used in close prox- 
imity to the face, Plaskon supplies the 
obvious needs for a smooth, high- 
lustre finish that will remain clean, 
bright and sanitary. High dielectric 
strength, resistance to shock, retention 
of dimensions over a wide tempera- 
ture range, and moldability to high 
precision standards, are other advan- 
tages which determined the selection 


PLASKON DIVISION, Libbey * Owens « Ford Glass Co. © 2137 Sylvan Ave., Toledo 6, 0. 


Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 
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of Plaskon for this important use. 


Plaskon can be supplied in a complete 
range of colors, and can be molded 
into shapes and sizes serving many 
practical needs at attractively low 
costs. Our experienced technical men 
will give you valuable assistance in 
adapting Plaskon materials to present 
needs and peacetime planning. 


MOLDED COLOR 





rs ASELF-LOCKER 
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Knurled Cup Point 
Hollow Set Screw 


oe ae 


.... DEPENDABLE 27 py 


end. 


Once this “Unbrako” Socket Set Screw is tightened the knurls 
of its Cup Point dig in and make it a self-locker . . . won't per- 
mit it to unwind despite even the most severe vibration. Yet 
it is easily removed with a wrench and can be used again and 
again. 


In the field of electrical instrument and appliance manufactur- 
ing there are innumerable applications for this ‘“Unbrako” screw. 
Where a cup-pointed set screw is unsuitable, use the Self- 
Locking “Unbrako” Knurled Thread Set Screw . . . it locks 


the best light microscope. 

An example of the value of the electron microscope 
in industry is the fact that metallurgists and metal- 
lographers, using it in conjunction with special tech- 
niques developed in their own fields, have gained new 
and fundamental information concerning crystal struc- 
ture in metals, grain boundaries, phase distribution in al- 
loys, effects of abrasion, corrosion, and etching, and other 
fundamental characteristics and properties of metals. 
With the new universal model it is possible to make elec- 
tron micrographs and electron diffraction patterns of the 
same specimen in a matter of minutes. The extra in- 
formation gained is often of great value in determining 
the’ molecular structure of a substance. The electron 
diffraction unit alone may sometimes be used in iden- 
tifying unknown substances and in detecting impurities 
in known materials. While the microscope reveals to 
investigators the physical structure, size, and shape of 
otherwise invisible particles, the new electron micro- 
analyzer will enable them to determine quickly the 
chemical composition of such particles. 

Finally, in addition to all of the foregoing, there is 
being produced for war industry and for the use of 


regardless of the style of point. 


Range of sizes: #0 to 1” diameter and in all customary lengths. the armed services today a wide variety of test and 


measuring instruments which will find even broader 
application in industry after the war. These instru- 
ments include cathode-ray oscilloscopes, signal tracers, 
tube testers, voltage and resistance measuring devices, 
and similar equipment applicable to many test proce- 
dures now used in industry. 

While industry’s demand for such devices largely 
flows from the servicing and maintenance needs of other 
electronic equipment used in industry, some items, such 
as the cathode-ray oscilloscope, for example, are finding 
new and important applications in the testing or in- 
spection of non-electrical products. 

An example is the test equipment developed by a large 
manufacturer of steel springs to enable inspectors to 
observe the performance of a small precision spring in 
a rotating assembly, under actual operating conditions. 
Linked to a small plunger, the spring is alternately ex- 
tended and compressed by centrifugal force as the as- 
sembly rotates at predetermined speeds in a magnetic 
field. The motion of the plunger and the changes pro- 
duced flash a characteristic light pattern on the screen 
of ‘a cathode-ray oscilloscope, measuring precisely the 
operation of each spring. 

Although the science of electronics is older than is 
generally realized, its applications in industry are rela- 
tively new. From this fact, and from the extent and 
variety of the new fields of development opened up in 
the last few wartime years, it may safely be concluded 
that electronics has no more than scratched the surface 
of its potentialities as a servant of industry. 

It is believed that the specification points at which 
this great new industrial force will find its major uses 
in the immediate postwar period are fairly indicated by 
the foregoing outline of applications already begun or 
under development. But in the future the many war- 
time developments which must still remain secret may 
swiftly enlarge the picture when restrictions are lifted, 
and continued research and development in the postwar 
years may be expected to increase many-fold the bene- 
fits of electronics to industry. 


Send for the Catalog of 
“Unbrako” Screw Products 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 594 
—— BRANCHES —— 
BOSTON - DETROIT - INDIANAPOLIS-CHICAGO-ST. LOUIS-SAN FRANCISCO 


Slot Lining Simplified 


with COPACO 


Electrical Insulating Papers 


OTTRELL Insulating Papers are tough yet 
flexible; and high in dielectric and heat 
resistance. Available types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 


First two guaranteed 300 volts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thicknesses .005 .007 .010 .015 .020 .025 .030. 
Mfd. in Standard 30’x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x'2” to 30” width. 


Submit Your Insulating Paper Problems 
Beth Old and New To COTTRELL Engineers. 


COTTRELL PAPER COMPANY, Inc. 
Fall River, Massachusetts 
Factory: Rock City Falls, Ni Y: 
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Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 












Reviews of technical informa- 
tion available through suppliers 
of essential materials, metals, 
electrical and mechanical parts, 
equipment, motors, drives, con- 


INSULATING MATERIALS. This catalog pre- 
sents the characteristics and available forms of various 
groups of electrical insulating materials—pure mica, 
built-up mica, laminated plastics, varnished fabrics and 
papers, and miscellaneous insulations. It is a guide to 
selection for various specification points. Quality, 
grades, uses and advantages of pure mica are offered. 
Different products made from built-up mica such as 
splittings, binders, molding plate, commutator vee rings, 
segment plate, flat work plate, heater plate, flexible 
plate, glass fiber, coil and slot insulations, tapes, tubing 
and washers are covered. Tolerances, dimensions and 
values of tubing and rod made from laminated plastics 
are tabulated. Thicknesses, approximate weights and 
specifications of engraving stock, translucent and 
graphic plastic papers are listed. Dielectric strength 
values, applications, classifications and suggestions on 
storing of; varnished fabrics and papers are included. 
Miscellaneous insulators such as varnishes, resins, joint- 
filling compounds, cements and glue and untreated mate- 
rials including armature slot papers, pressboards, vul- 
canized fiber sheets, tubing, rods, fishpaper, asbestos 
tape, armature wedges, armature twines, cotton sleeving 
and tapes and glass fiber cloth, tapes, sleeving and cords 
are described. Outstanding properties of standard var- 
nishes with information as to their basic types, appro- 
priate thinners, average baking and air-drying times 
are given in tables. Mica Insulator Co., Schenec- 
tady, N. Y. 


SOLDERS AND LAMINATED METALS. The 
first folder, on’ silver and gold solders, includes infor- 
mation on special products such as solder-flushed wire 
and solder-flushed flat stock which is finding increased 
usage in the manufacture of silver facings for electric 
contacts. Notes on methods of cleaning, metal joining, 
fluxing, heating (by blow-torch, electric resistance, and 
induction heating) and on melting and flow points are 
given. Properties of electrical and thermal conduc- 
tivity, corrosion resistance, speed in application, de- 
pendability, fluidity, diffusion, penetration for strength 
of joint, ductility to withstand vibration, shock and tem- 
perature changes and leakproof qualities are listed. 
Melting and flow point tables of silver and gold solders, 
tin, cadmium, lead, zinc, aluminum, silver, gold, copper, 
nickel, chromium, iron, palladium, platinum, rhodium, 
iridium and alloys are included. The second folder 
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trols, finishes, etc., for integra- 
tion within complete products. 

Engineer, designer and execu- 
tive readers of ELECTRICAL 
MANUFACTURING may forward 














requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer. Describe literature and 
include mailing instructions. 





covers sheet, wire, tubing and assemblies of laminated 
or solid precious metals. The lamination process is of 
interest to engineers and product designers because it 
lends strength to soft metals, gives electrical, mechanical 
or chemical qualities to otherwise unsuitable metals, 
provides base metals with finer finish and controls the 
color and temper of metals easily. Photographs of sheet, 
wire and tubing and of several fabricated parts are 
shown to illustrate the brief descriptions including di- 
mensional limits and applications. D. E. Makepeace 
Co., Attleboro, Mass. 


LAMINATED BAKELITE AND. VULCAN- 
IZED FIBRE. Lists of uses and industries served, 
charts of physical properties and explanations of ma- 
chining and corrosion-resisting methods as well as grade 
and size data are presented in this bulletin. Franklin 
Fibre-Lamitex Corp., Wilmington, Del. . * 


SMALL MOTORS. A line of light-weight, shaded- 
pole a-c micromotors in sizes up to 449th hp. is covered 
in this four-page specification folder. Photographs with 
dimensions, a performance rating table and descriptions 
of accessories are presented. A. G. Redmond Co., 
Owosso, Mich. 


MAGNESIUM ALLOYS. Sand, permanent mold 
and die castings, forgings, extrusions and other products 
of these alloys are detailed in Catalog DM 90. The 
history and metallurgy of magnesium are briefly dis- 
cussed. Physical properties such as electrical, thermal 
and mechanical densities are given in a table. Other 
tables including typical analysis of commercial mag- 
nesium, available forms of magnesium, compositions and 
uses of alloys, physical properties of alloys, composi- 
tions of magnesium casting-alloy ingot, an index to AN 
specifications, protective agents, mechanical properties, 
compositions, characteristics, heat treatments of casting 
alloys and similar tables for forgings, sheet, plate and 
strip, and extrusions are offered. Comparisons with 
other metals as to design of magnesium structures as 
influenced by the physical, mechanical and chemical 
properties of the alloys are tabulated. Relative weights, 
thermal conductivity, maximum permanent growth of 
alloys at elevated temperatures, ultimate strength, yield 
strength, elongation, modulus of elasticity, modulus of 
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WILCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 

the ultimate gainer from the 

many new WILCO products 
and developments 


As the Hourglass indicates . . . at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WILCO products and techniques 
will mean much to automotive, electrical 
appliance and many other types of manu- 
facturing customers. 


Though now chiefly applied to the war 
effort, these new WILCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 


Thermostatic Bimetals, Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H: A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 


In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 
in this field. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 
terials. 

Tue H. A. Witson COMPANY 


105 Chestnut Street, Newark 5, New Jersey 


Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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Wotts Output Int. (max.) 


Torque at 7000 RPM 
(in. oz.) 











Torque at 4500 RPM 

(in. oz.) 
Lock Torque {in..oz.) 
Volts input (min.) 
Volts Input (mox.) 
Temperature Rise Int. 
Weight 










Shaft Diameter 
Length less Shaft 
Overall Diameter 


(max.) 


for a wide variety of power requirements. 


MOTOR 


Torque 3.5 in. oz. at 
4500 RPM 


Unique in design and construction, 
this permanent magnet field motor has been 
selected for many applications having critical 
space and weight factors. Wound as a shunt 
motor, its output characteristics are adaptable 





ELECTRICAL 


Alnice field magnets 
Ne field losses 
Lew starting current 


Reversible with change 
of polarity 


Low RF interference 


Armature windings 


varnish impregnated 
and baked 


MECHANICAL 


Completely enclesed 
Mounting in any pesition 
Aluminum end brackets 
Laminated pole pieces 
Stainless steel shaft 
Rotation on ball bearings 


Commutater mica 
insulated 


E/1cor I Ne. 1501 w. CT EG eee 


DYNAMOTORS «+ D. C. MOTORS » POWER PLANTS * CONVERTERS 


Export: Ad Auvriema, 89 Brood St.. New York, 


U.S. A. Cable: Auriema, New York 


of the factors listed. Dimensional drawings of casting 
pointing out cast threads, fillets and corner radi 
internal draft, external draft, draft of cored holes an 
other design features are shown. Graphs of the effec 
of forming temperature on bend radii and more table 
of aluminum rivet single shear strengths, magnesiun 
alloy bearing strengths, tensile strengths of arc-welde: 
magnesium alloys, recommended stress-relieving treat 
ments for arc-welded magnesium sheets are included 
Diagrams of magnesium tubing and tables illustrating 
the forming of the alloys at elevated temperatures as 
well as diagrams of equipment are given. Magnesium 
sand and permanent mold castings, etc. can be arc 
welded by a process resembling the carbon arc-welding 
of steel with a tungsten electrode replacing the carbon 
electrode. This procedure is illustrated by equipment 
diagrams in a special section of this catalog. Similat 
description is offered in the case of electric resistance 
spot welding. Finishing procedures are described at 
the end. Dow Chemical Co., Midland, Mich. 


RADIO TIMERS. Illustrated in this booklet is a 
complete line of timers ranging in design from a simple 
time-indicating clock to one that will pre-select any one 
of five different stations and operate the radio set for 
any predetermined 15-minute interval over a 24-hour 
period of time. A brief description of each timer in- 
cluding its application serves as an index to the main 
section including outline dimension drawings, photo- 
graphs and data such as timing element, operation and 
switch rating on automatic, semi-automatic, signal and 
time indicating (only) timers. Warren Telechron 
Co., Ashland, Mass. 


SCREW THREADS. Each size of screw thread is 
covered on a different page showing all of the essential 
information needed by the average user of screw-thread 
data. Limits and tolerances for taps and products are 
tabulated and shown graphically as well. The tables in- 
clude lead and angle errors which are practically always 
present and must be taken into consideration with pitch 
diameter tolerances. Tap drill sizes and tap size rec- 
ommendations are shown. Greenfield Tap and Die 
Corp., Greenfield, Mass. 


RECTIFIER BULBS AND FLUORESCENT 
STARTERS. Single catalog sheets present lists of 
operating characteristics of lines of rectifier bulbs and 
fluorescent starters. Sheldon Electric Co., 76-82 
Coit, St., Irvington, N. J. 


ELECTRICAL INSULATION. General descrip- 
tion of Mycalex, a fused compound of mica and electrical 
glass, with information on methods of working and ma- 
chining, and principal applications, is contained in this 
sixteen-page illustrated bulletin. Mycalex Corpora- 
tion of America, 60 Clifton Blvd., Clifton, N. J. 


SWITCHES. A supplementary folder offers informa- 
tion on applications and dimensional drawings of a 
small lever switch designed especially for electronic and 
communications circuits in aircraft, and for other light 
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rigidity, fatigue and resistance to weathering are some 
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Serving Th ough Science 


Listen to “Science Looks Forward'’—new series of talks by the 
reat scientists of America—on the Philharmonic-Symphony pro- 
ram. CBS network, Sunday afternoon 3:00 to 4:30 E.W.T. 


UNITED STATES 


Tomorrow's world will witness countless new home benefits from 


electricity. In the kitchen, new quick-freeze refrigerators and new 


infra-red, deep-heat stoves—throughout your house, new high- 


frequency lighting, new FM and television radios. And to deliver 
electricity for this, not the ordinary wire of today, but a new wire, 
with new and higher electrical standards will be required. 

Scientists have pioneered a better insulation for just such a wire 
Through research that stems from the rubber molecule itself, and 
through precise methods of production, United States Rubber 
Company has developed Nubun...a new buna rubber insulation, 
flexible, moisture-resistant, tough—safe. Nubun is applied by the 
unique dipped process that permits perfect centering of the wire 


and a diameter smaller than any now commercially available. 


RUBBER COMPANY 


1230 Sixth Avenue, Rockefeller Center, New York 20, N. Y. + In Canada: Dominion Rubber Co., Ltd. 
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duty work. Catalog and Handbook No. 441 illustrates 
a list of applications and electrical ratings of manually 
operated (foot) switches. Brief descriptions of master 
cam lever switches, master rotary switches and auto- 
matic production gauges are given. General Control 
Co., 1200 Soldiers Field Road, Boston 34, Mass. 





RESISTORS AND CONTROLS. Catalog No. 45 
lists, illustrates and describes this company’s line of 
resistors, rheostats, switches, impedance controls and at- 
tenuators, voltage regulators, line ballasts and decade 
boxes. Clarostat Manufacturing Co., 285-287 North 
Sixth St., Brooklyn, N. Y. 











MAGNESIUM ALLOY SAND CASTINGS. A 
general conception of the nature of magnesium and its 
uses begins this manual. Tables of physical constants 
of magnesium and the alloys, principal sources of mag- 
nesium and their occurrences, comparisons of ultimate 
tensile strengths, mechanical properties, specifications, 
and action of chemicals on the alloys are provided. 
Photographs of production facilities are shown. Con- 
cerning the sand castings themselves, such factors as 
patterns, heat treatment and aging, pressure testing and 
finish are briefly discussed. Welding advice is illus- 
trated by diagrams, tables of properties of sheet alloys 
before and after welding and of arc welding considera- 
tions for alloys. Procedures of surface treatment, and 
painting are mentioned and in connection with design 
features, a relative weight table of structural metals 
is offered as well as a brief consideration of specific 
gravity, modulus of elasticity, thermal expansion and 
mechanical properties. Considered in design are finish 
metal allowances, threads and stud bosses, stress con- 
centration, section junctions, fillets, flangings, washers, 
bearing surfaces, inserts, and density changes. Hills- 
McCanna Co., 3025 Northwestern Ave., Chicago 
18, Ill. 


aero ene ene 


In the air, at sea, or on the ground 


® Browning machine guns are powerful offensive as well as defen- 
sive weapons and the functioning of their rugged but precise 
mechanism is dependent on the energy stored and released by springs. 












We have been privileged to supply these springs to several makers 
of these splendid guns and in our field have contributed to certain 
improvements in design which have added to their reliability and 
lite. May we serve you? 





































Phone Holly 2211 or from Detroit 
dial Cherry 4419 


AMERICAN SPRING 
* HOLLY INC, HOLLY, MICHIGAN 











METAL PARTS. This twenty-page bulletin cover- 
ing eyelets, ferrules, terminals and other metal parts, 
pictures production facilities and sketches many differ- 
ent types of these components. Data such as outside 
diameter barrel, length under head, diameter of flange 
and metal thickness is listed in connection with flat 
flange, rolled flange and special eyelets. A varied as- 
sortment of terminals is pictured. Waterbury Com- 
panies, Inc., Metal Sundries Div., Waterbury. 
Conn. 
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OIL-HYDRAULIC MACHINE TOOL. Bulletin 
No. 115 describes this Multipress unit which is adapt- 
able to perform many machining operations through its 
many accessories and fixtures incorporating advantages 
of oil-hydraulic power and control of it. Several appli- 
cations are illustrated by drawings. Denison Engi- 
neering Co., 1160 Dublin Road, Columbus 16, O. 


ASBESTOS INSULATED WIRE. Bulletin 53A 
details theory and fact concerning the insulating quali- 
ties of asbestos, describes in a general way this light- 
weight, small-diameter, flame-resistant aircraft wire 
and its manufacture, and gives technical characteristics 
such as dielectric strength, voltage rating, temperature 
rating, and current-carrying capacities. A table of wire 
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. Partsmade of Laminated INSUROK 
: T-640, typical of those used where 


' low moisture absorption is essential. 


MELROSE PARK. ILL 


ms 


fungus likes its “supper” warm and wet! 


— but it.won’t get fat 
on INSUROK T-640! 


Here is a modern precision plastic 
that’s tailor-made for the humid, 
spore-laden atmosphere of the 
tropics. Under conditions where 
hungry, fast-growing fungi and 
mildew eat their way into equip- 
ment, destroying it in a matter of 
hours—INSUROK T-640 is proving 
its ability to outlast and out-per- 
form ordinary materials... with or 
without protective finishes. 

The reason is simply that, so far 
as we know, there is no laminated 
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phenolic plastic which has the Jow 
moisture absorption of Laminated 
INSUROK, Grade T-640. In addi- 
tion, it has uniform dielectric and 
mechanical characteristics, and can 
be fabricated. These and other fea- 
tures make INSUROK T-640 ideal 
for use with radar, communications 
receivers and transmitters, and a 
variety of other war or peacetime 
products. Write for complete in- 
formation about INSUROK T-640. 
Or ask Richardson Plasticians to 
suggest a grade or type Laminated 
or Molded INSURUOK best suited to 
your needs. 


jhe RICHARDSON COMPANY 


NEW BRUNSWICK 
“DETROIT OFFICE: 6-252 G. M. BUILDING 
ea 


LOCKLAND. CINCINNATI 1 


3 75 WEST STREET NEW YORK 6 


CLEVELAND OFFICE 326-7 PLYMOUTH BLOG... CLEVELAND 15, OHIO 
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In the manufacture of pole pieces, brush holders and 
rotors for small motors, electrical characteristics are often 
sacrificed to get better machinability. 


This is no longer necessary. 


By Pomet methods, special alloys can be used to assure 
more efficient service and better electrical properties. Ma- 
chining can be reduced to a minimum or entirely elimi- 
nated because Pomet parts can be pressed and coined to 
close tolerances. High permeability and low residual mag- 
netism can be assured through controlling density and 
purity. Surfaces and contours can be formed with con- 
sistent accuracy. 

Manufacturers who learn the advantages of Pomet 
Powder Metallurgy now will be in a better position to 
profit after the war. The speed, savings and superior parts 
made possible by Pomet wartime advances will have a 
definite bearing on later profit possibilities. 

We will be glad to quote on blueprints and specifica- 
tions. Consult our Engineering Department on design 
problems where powder metallurgy applications are indi- 
cated. Write for informative literature. 


Don’t decide until you see what Pomet can do 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-48 Greenpoint Avenue Long Island City, N.Y. 


FROM POWDER TO PARTS 


sizes and lengths in feet for one volt drop is offered. 
graph of short-time ratings for aircraft wire as well a 
description of its flame-resistant and free-strippin; 
qualities are included. A detailed specification, includ 
ing descriptions and diagrams of tests and tabulation 
of characteristics, provides material for engineers an: 
designers. Rockbestos Products Corp., New Haven 
Conn. 


MOLDED PLASTICS PRODUCTS. Photograph 
of examples of compression molding, transfer molding 
and injection molding including thermostat dial, con 
nection plug, radiator ornament, radio chassis block 
switch body, distributor plate, transmitter key base and 
oven-door handle are shown in this folder. Genera! 
information on research and equipment used in molded 
plastics production and pictures of facilities are in- 
cluded. Consolidated Molded Products Corp., 309 
Cherry St., Scranton 2, Pa. 


CONTROLS FOR AIRCRAFT. Dimensional! 
drawings as well as photographs illustrate the data on 
several relays and a push-button switch contained in this 
bulletin, No. 30-D. Tables of coil ratings, types of 
mounting, terminal positions, coil connections and ap- 
proximate weights as well as a condensed rating table 
are offered. Hart Manufacturing Co., 108 Bartholo- 
mew Ave., Hartford, Conn. 


CASTINGS. Permanent mold, high pressure die and 
sand castings of aluminum and high pressure die cast- 
ings of zinc alloy are discussed in this brochure. Pro- 
duction facilities are pictured and general information 
on metallurgical and chemical research in connection 
with these castings is included. Tables of specifications, 
composition and physical properties make this. Mon- 
arch Aluminum Mfg. Co., Cleveland 2, Ohio. 


METAL-CLAD SWITCHES. This leaflet describes 
a line of conduit-connected metal-clad switches to con 
trol of machine tools, packaging machinery, processing 
equipment, aircraft, ships and tanks. A photograph and 
several drawings of the units are included as well as a 
table of normal operating characteristics under average 
combinations of pre-travel, over-travel, operating pres 
sure and differential pressure. Mu-Switch Corp., Can- 
ton, Mass. 


DURATION-ADJUSTING CONTROL. Catalog 
N-00A(2) explains how, by means of an “on-off” con 
tacting system, this control feeds to electrically heated 
furnaces, ovens or baths the electric current needed t: 
keep temperature at a required point. Schematic illus 
trations show how control action is accomplished. An 
explanation to show how an operator can “tune” the 
control to his particular process is offered. Photograph: 
illustrating the application of the unit are accompanie: 
by tables of suggested ranges and dimensional drawings 
with brief descriptions of temperature detectors an 
electrical resistance thermometers to be used with thi 
control. Leeds & Northrup Co., 4911 Stenton Ave., 
Philadelphia, Pa. 


RELAYS. Sixteen types of relays are pictured and 
described in Form C-441. Relays to operate switc 


ELECTRICAL MANUFACTURING 








The big trucks that haul supplies, the tanks and half- 


tracks, the craft that land them on foreign shores, all 


depend on self-supplied electric current for continuous, 


trouble-free operation. 


ABROAD and at home, the war 
| A 


, 


machine is demanding addi- 
tional floods of electric current. Gen- 
erators must produce, transformers 
must deliver, motors must operate, 
at top efficiency at all times. The en- 
gineers who designed this vital equip- 
ment took full advantage of the out- 
standing physical and magnetic 
qualities of U-S-S Electrical Steel 
Sheets. 


The excellent properties of these 
sheets are due to careful control of 
composition, special processing, ad- 
vanced manufacturing equipment, 
and rigid control of every phase of 
their production. 

Many large manufacturers of gen- 
erators, transformers and motors 
order and reorder U-S-S Electrical 
Steel Sheets constantly because, in 
addition to uniformly high perme- 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Supply Company, Chicago, Warehouse Distributors 
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United States Steel Export Company, New York 
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ability and low core losses, they can 
count on good ductility, uniform 
thickness, punching and_ shearing 
qualities that assure long die life. 

It will pay you to get complete in- 
formation on U-S-S Electrical Steel 
Sheets. We shall be glad to send you 
a free copy of our Technical Bulletin 
No. 2 upon request. 


on those Special 


ESISTANCE WINDINGS 


Here’s A Complete Pro- 
duction Department 


— Skilled Workers 
— Modern Equipment 
— Trained Supervision 


ready to go to work for 
you. Keep your costs in 
line. 


=~ | TRY TUTTLE FIRST 
for Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements 
Write for Bulletin SIO1A 
H. W. TUTTLE & COMPANY : ADRIAN, MICHIGAN 


A PULP & PAPER 


v E. Wacker 


et 
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wafers, shaft extensions, for motor-generator contro], 
for portable battery equipment, for general purpose con- 
trol, for motor-generator starting service, and for radio 
transmitting and receiving apparatus are included. Such 
characteristics as coil voltage, contact arrangement, 
weight and size are treated. A fuller description of 
these units is given in the catalog, “Relays and Controls 
for Electronic Applications,” in which are dimensiona! 
drawings and tables of standard coil voltages and coi! 
currents as well as torque specifications. Price Broth- 
ers Co., Frederick, Md. 


PRECISION GAGES AND PLUGS. This isa list 
of shop equipment in the plant of this corporation, com- 
piled especially for reference by ordnance officers and 
others who are considering the use of the skill and ex- 
perience acquired in the production of precision gages 
and tools. Elextrix Corp., Pawtucket, R. I. 


SPEED-JACK DRIVES AND MOTOR PUL- 
LEYS. Bulletin SJ-44 describes variable speed trans- 
mission for V-belt drives up to 1 hp. Structural fea- 
tures, uses and dimensions are listed. Catalog HT-44 
offers dimensional tables and information on Hi-Torque 
laminated veneer motor pulleys. American Pulley 
Co., 4200 Wissahickon Ave., Philadelphia 29, Pa. 


HEADED AND THREADED PARTS. A thumb 
index in Catalog 44-AV makes for easy location of 
material on aircraft bolts and nuts, cotter pins, aviation 
screws, recessed screws, aircraft studs and specials and 
engineering data. Dimensional tables and diagrams are 
included throughout. National Screw & Manufac- 
turing Co., Cleveland, Ohio. 


ELECTRIC WELDED TUBING. General infor- 
mation on characteristics and production of this tubing 
and drawings illustrating. its applications are offered. 
Dimensional drawings of aircraft and engine parts made 
of the tubing are shown. A table of specifications and a 
standard size chart complete this booklet. Formed 
Steel Tube Institute, Cleveland, Ohio. 


PLASTICS MOLDING SERVICE. This folder 
discusses the relations between design, mold-making 
and the final molding operations in the production of 
plastic parts which may often be intricate and involve 
such complications as inserts. The use of electric power 
at radio-frequency for pre-heating of plastic forms, in 
which this company was a pioneer, is discussed. Kurz- 
Kasch, Inc., 1421 South Broadway, Dayton, Ohio. 


PLASTIC COATING. Description of this Amer- 
coat No. 33 plastic coating is arranged in a folder treat- 
ing of physical and chemical properties, typical applica- 
tions and tests. Amercoat Division, American Pipe 
and Construction Co. P. O. 3428, Terminal Annex, 
Los Angeles 54, Calif. 


ELECTRICAL EQUIPMENT. Digest 129 offers 
numerous photographs and listings of safety switches, 
circuit breakers, panelboards, bus and feeder ducts, 
motor control and pressure switches. General informa- 
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Specially-Prepared Switch Copper by REVERE 


Revere has developed a new method of manufac- 
turing Switch Copper to meet the exacting require- 
ments of the electrical industry on an economical 
basis. 

The process produces Switch Copper with a sur- 
face finish far superior to regular commercial bar 
copper, and with exceedingly close tolerances. Flat- 
ness measured across the width of the bar is kept to 
the following Revere standards: — Convexity none. 
Concavity, .001” maximum per side up to 2” wide, 
002” per side, 2” and over. Camber, or depth of 
lengthwise arc 14” maximum in 8 feet. Edges are full 
rounded, square or as specified. Made from elec- 
trolytic copper, meeting the A.S.T.M. specifications 
for purity and conductivity. 

This is really beautiful metal. Its superior finish 
and flatness mean that simple cutting and drilling are 
enough to produce switch blades that will make per- 
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fect contact, reducing current losses. Naturally, 
Revere Specially-Prepared Switch Copper carries a 
slight premium in price, but those who have used it 
report this is insignificant compared with the large 
savings made possible by ‘abandoning the expensive 
finishing processes required when using ordinary 
commercial bar. Revere Switch Copper is also being 
used in: knife-blade fuses; switchboards; in other 
equipment requiring exposed bus bars. For further 
information, write Revere Executive Offices. ~ 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17,N. Ys 








SMALL GEARS 





SPURS-HELICALS-BEVELS (straight « spiral) 
WORM GEARING - THREAD GRINDING 
(14 to 96 D. P.) 

As manufacturers of high pre- 
cision small gears for numerous 
vital controls used in this highly 
mechanized war, we are literally 


‘swamped’. 





Therefore, under existing condi- 
tions, we are forced to minimize 
further commitments unless they 


have W. P.B. urgency support. 


Gear Specialties 


ree 
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2650 W. MEDILL AVE. Ph. HUM. 3432 


when you use 
You can count on soldered 
Pots. That’s reason enough 
can be met, too, for Drake 
has ; SOLDER POTS 


connections being depend- Wy 4 | 4 |e 
for their ever - growing 
An Iron for Every Purpose 








able and long-lasting when 
they are made with Drake 
popularity with fast-pro- 
ducing American industry. | °4 O | S A iN D 


Soldering Irons and Solder 
Every need of industry 





Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


Uae aA 





3656 LINCOLN AVE. - CHICAGO 13, ILL. 








tion is included. Square D Co., 6060 Rivard St, 
Detroit 11, Mich. 


ARC FURNACE EQUIPMENT. Bulletin 4246 
describes in three sections, each corresponding to one 
of the three main units of complete arc furnace equip- 
ment, the amplidyne control, metal-clad switchgear and 
transformer. Data tables, dimension and wiring dia- 
grams and photographs are included. General Elec- 
tric Co. Schenectady 5, N. Y. 


SYNTHETICS. This new booklet indexes Hercules 
chemicals and industrial explosives according to indus- 
tries in which they are used and then according to 
chemical families. It gives indications of many postwar 
applications for these products. Chemicals in the cel- 
lulose family, rosins and their modifications, rosin 
esters and synthetic esters, terpene solvents and special 
products are discussed. Hercules Powder Co., Wil- 
mington, Del. 


ROTARY PUMPS. Bulletin No. 306, entitled 
“Facts About Rotary Pumps,” contains a complete 
description, with illustrations, of the action of a rotary 
pump. Special features of the Blackmon line are de- 
scribed and several kinds of applications are pictured. 
Blackmer Pump Co., Grand Rapids 9, Mich. 


REMOTE VALVE OPERATING GEAR. Book 
449 presents flexible shaft and remote valve operating 
gear assemblies with engineering information relating 
to installations on shipboard as well as industrial and 
chemical applications. Dimensional drawings, graphs 
and data charts are included. Stow Manufacturing 
Co., Binghamton, N. Y. 


SILVER SOLDER PASTE FLUX. Description 
and detailed instructions for the use of Superior No. 6 
flux for silver soldering are offered in this four-page 
bulletin. Applications and characteristics are listed. 


Superior Flux Co., 1783 East 21st St., Cleveland. 


FASTENERS. This fastening application bulletin 
illustrates the advantages of pre-assembled lock wash- 
ers and screws. Shakeproof, Inc., 2501 North Keeler 
Ave., Chicago 39, IIl. 


CENTRIFUGAL-SPEED RELAYS. Dimensional 
drawings and photographs illustrate Bulletin 3047B 
which describes automatic or manual reset centrifugal- 
speed relays for speeds of 70 to 4000 rpm. These de- 
vices are driven through flexible couplings and actuate 
switches at various speeds for which they may be ad- 
justed. General Electric Co., Schenectady 5, N. Y. 


TIME DELAY RELAY. Data on the Agastat elec- 
tro-pneumatic time delay relay for making and breaking 
circuits after the lapse of predetermined intervals are 
offered in a folder. Operating diagrams and informa- 
tion on designation and functioning are included. A 


handbook of instructions with parts catalog has photo- f 
graphs and diagrams illustrating the information pre- ff 
sented American Gas Accumulator Co., Elizabeth, ff 


N. J. 
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MEETING THE HIGHEST 
INDUSTRIAL STANDARDS 


Nationally recognized engineering talent . . . sharpened 
by intelligent specialization ... broadened by the ex- 
acting tests of war... explains, in part, PLASTIC’S 
amazing progress in the field of thermoplastic insulation. 
Also responsible are latest equipment, careful materials 
control, and a personnel whose loyalty and devotion is 
“above and beyond the call of duty.” You can utilize to 
advantage ... in today’s planning and tomorrow's pro- 
duction ... this experience and ability. Available for the 
asking is the “know how” which can make your product 
a BETTER product. You can DEPEND on PLASTIC for 


Ccesign ... development .. . delivery. 


PLASTIC 


0 R ; 0) R A | { 0) N. W. LORD, President M. H. PHILLIPS, V.ce President and Treasurer A. O, BLADES, Plant Manager 
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THAT TRAIN WHISTLE 
STARTED ME THINKING 


APPLICATIONS FOR 
D-C RECTIFIERS ARE LIMITLESS 


Oftentimes the possibilities for a product are 
overlooked. Think for a few minutes about rec- 
tifiers. A small copper-oxide rectifier supplies the 
d-c power to make a toy train whistle—in steel 
mills, large rectifiers deliver output of 60,000 
amperes to supply power for tin plating. From 
the smallest to the largest application for direct 
current, there are copper-oxide or selenium or 
Tungar rectifiers to fit the need. 





ONLY G.E. OFFERS ALL THREE 


Where other manufacturers offer one or two of 
these low cost, low voltage rectifiers, General 
Electric offers all three. Naturally, each type 
differs in characteristics, basic materials and con- 
struction. The most efficient rectifier for one appli- 
cation may be least efficient on the very next. It 
is in determining which type to use for each 
application that G.E. can help most—so look 
to G.E. for an impartial answer to all rectifier 
problems. For further information write to Sec- 
tion A255-12 Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Connecticut. 


BUY WAR BONDS AND KEEP THEM 
Hear the General Electric radio programs: “‘The G-E All 


Girl Orchestra”? Sunday 10 P.M. EWT, NBC. “The 
World Today”’ news every weekday 6:45 P.M. EWT, CBS. 


GENERAL @ ELECTRIC 
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Design that part in 


The metal that replaces forgings; 
cuts machining time up to 60 per cent 


Cast to conform closely to final shapes, ArmaSteel reduces the 
amount of metal to be removed, eliminating up to 60 per cent 
of machining time. In addition, ArmaSteel gives 10 to 50 per 
cent better machinability with a 20 to 100 per cent increase in 
the number of parts finished per tool grind. Experience in the 
production of a particular gun part resulted in nearly 15,000 
pieces being obtained per tool grind without the use of a coolant. 


Gun parts weighing less than a pound, and Diesel locomotive 
pistons weighing more than 50 pounds, have been cast success- 
fully with ArmaSteel. 


To industries awaiting “(Go Day” on civilian production we 
suggest keeping ArmaSteel’s war record in mind when setting 
up production programs. Parts can be made faster, better, 
cheaper with ArmaSteel castings. 


CAST FOR A LEA 


SAGINAW, MICHIGAN 
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PROPERTIES... 
QUALITIES 


Cast to conform closely to 
final shapes. 


Excellent machinability. 


Hardenability comparable to 
5040-A steel. 


Ready response to selective 
hardening. 


Good fatigue life. 


Excellent bearing properties 
(eliminates need for bush- 
ings in many applications). 


Polishes to mirror finish. 


Low co-efficient of thermal 
expansion. 


High strength. 
Versatility. 


Good corrosion-resistance. 


First Things First 
BUY WAR BONDS 


ArmaSteel* 


SAGINAW MALLEABLE IRON Division OF GENERAL MOTORS 


*Reg. U. S. Pat. Off. 
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Glass gives you more than transparency ..., UU more / 


It is the combination of favorable characteristics that makes 
glass the ideal material for many of its common uses! 

Take windows, for example. Glass is used for its trans- 
parency, to be sure. But also because it stands up under the 
most difficult weather—year after year—without any harm 
to the smoothness and hardness of its surface. Because it 
keeps its original luster and beauty without any refinishing. 
Because it stays easy to clean. 

When you think of the materials to use for your postwar 
products, or for the improvement of your plant equipment 
or processes, bear in mind the combination of characteristics 
that gives glass the stamina—the durability—to do jobs 
that no other material can do so well. 

And remember that glass is versatile—available in many 
finishes, colors, shapes and weights. We’d welcome the 
opportunity to discuss how the performance characteristics 
of glass can help you. Libbey-Owens:Ford Glass Company, 
5625 Nicholas Building, Toledo 3, Ohio. 


LIBBEY- OWENS - FORD 


Here’s the combination that makes GLASS 
one of the world’s most versatile materials: 


CHEMICALLY, the most stable of all ma- 
terials, except the noble metals. Won’t rot, 
oxidize or disintegrate, plus— 


DIMENSIONALLY STABLE. Coefficient of 


expansion extremely low. Keeps its shape, 
plus—- 


SURFACE, among the world’s hardest and 
smoothest. Non-porous, won’t absorb odors 
or moisture. More acid-resisting than any 
structural material. Unusual resistance to 
abrasion. Weathering qualities unequaled, 
plus— e- 


STRONG, tempered glass is stronger than 
some metals. A square foot, 14” thick 
withstands pressure of 60 lbs. per sq. in. 
and thermal shock of 400° F. Will not 


burn, plus— 


ELECTRICAL INSULATOR of outstanding 


strength. 


Destructidle? Wood — Metal — Plastics — 


Glass. No material is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application engineers say 
**Yes"’, you can be sure about glass. 
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THE NEEDS 


As industry approaches the peace it be- 
comes apparent that chemistry must be a 
working partner of conversion. New prob- 
lems, new products, new techniques... 
all demand its helping hand. 

Chemical coatings are doing more than 
meet the peacetime needs of industry. 
They are creating industry . . . moulding 
industry . . . changing the entire course 
of production. In test tubes fired by war 
thousands of new products, new proc- 
esses and new profits have been born. 
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OF INDUSTRY 


Chemical research in the coating field is 
helping to win the war .. . is laying the 
foundation for a post-war prosperity of 
tremendous proportions. How this research 
affects your business should be investi- 
gated carefully in your program of post- 
war planning. Your inquiry will incur no 
obligation. 
Address The Stanley Chemical Company 
. manufacturers of Stanley lacquers, 
synthetics, enamels and japans .. . East 
Berlin, Connecticut. 





= Burke Motor Generator 

Burke Bracket Type D.C. Motors and Sets Induction and Syn- 
Generators. Sizes 1 to 1000 K:-W. chronous motor drive. 
Sizes } to 1000 K. W. 


Burke induction Motors, boli or 
sleeve bearing. Sizes | to 1500 H.P. 


Burke Vertical Induction Motors for 
pump drive. Sizes | to 1500 H. P. 


Burke A.C. Engine Type Synchronous 
Generators. Sizes 25 to 1000 K. W. 


Desigued for the Yob 


Bu RKE offers to industry a highly specialized experience in 


applying its wide range of standardized motors and generators Burke A.C. Bracket Type Synchronous 
- Generators with belted or direct con- 
nected exciters. Sizes 1 16 1000 K.W. 


to meet specific requirements from one horsepower up. Wherever 
the maximum in capacity and overload are demanded, it will 
pay you to get Burke's recommendation, for Burke stresses quality 
and workmanship in every detail. You can depend on a Burke 
for more than its rating. 

Burke High Cycle Motor ssivptanl Sets, fi 


or Synchronous motor drive, with direct con 
exciters. Sizes 5 K.W. to 500 K.W. 


coo’ Ae Bas, see eae 30 0; ° oN er Ae Ge ee eee 7). OOO” XK 
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ae Madion-ky 


DIE CAST 


Hy 


+ 
ell “iggy ALUMINUM ELECTRICAL CONNECTORS 
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Die casting made by the patented Madison- 
Kipp hi-high pressure process have been suc- 
cessfully used for many direct ordnance parts 
as well as for important auxiliary products like 
radio socket connections. They eliminated bot- 
tlenecks. They were delivered on time and in tre- 
mendously large quantities month after month. 


Die Casting is the spectacular short-cut from 
pig metal to finished parts whether for ord- 
nance or for essential civilian requirements. 


MADISON-KIPP CORPORATION 
214 Waubesa Street Madison 4, Wis., U. S. A. 
Sole Agent in England: Wm. Coulthard & Co., Ltd., Carlisle 
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USINESSES, like people, usually have distinct, in- 

dividual personalities. The smaller the business, the 
more clearly it will reflect the character of the man who 
built it. 

In 1895, when the electrical industry was in its in- 
fancy, James G. Biddle went into business as a manu- 
facturer’s agent, selling electrical measuring instruments 
and scientific apparatus. One of his basic aims in the 
conduct of the business was to be more than a mere 
source of supply. He decided to provide a service that 
was outstanding by reason of its alert, interested, per- 


sonal character. This aim has never been changed by 


A few comments based on 
the first 50 years of the 
JAMES G. BIDDLE COMPANY 


Mr. Biddle or his associates during the last half century. 
It will continue to be an important factor in the policies 
of the James G. Biddle Company in the years to come. 


We are committed to this. 


In celebration of our 50th anniversary, we have prepared a 
brief booklet entitled “Report at Mid-Century.” It touches 
upon interesting points regarding the growth and advance- 
ments of the electrical field in general and our business 
in particular. We would be pleased to’ send you a copy 


upon request. 


JAMES G. BIDDLE CO. . 1211-13 arcu sTREET - PHILADELPHIA 7, PENNA. 


**MEGGER''* INSULATION TESTERS, 


GROUND TESTERS AND OHMMETERS «+ “*FRAHM'’ TACHOMETERS AND 


FREQUENCY METERS + ‘‘JAGABI"' RHEOSTATS « INDICATING HAND TACHOMETERS © SCIENT FIC APPARATUS 


*TRADE MARK REG. U. S. PAT. OFF. 
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Keeping You Cool, 
When the Traveling is Tough, 


is part of the job of a 


MALLORY 


Excitation unit, equipped with a dependable Mallory Rectifier, for Ajusto-Spede, 
AC motur manufactured by the Louis Allis Co., in ratings from 1 to 50 HP. 


It’s tough going, for any product, to be a 
part of railroad equipment these days... 
yet Mallory rectifiers are an essential part 
of the refrigerating system of trains. They 
are riding the rails with you so that you 
can travel in air-conditioned comfort from 
the Arizona desert to Bar Harbor. 


Mallory rectifiers provide direct current 
for control of the clutch excitation unit of 
the Ajusto-Spede motors used on the air- 
conditioning drives of railway passenger 
cars. This motor is unique in that it oper- 
ates from AC current, yet it has the full 
control range generally found only in DC 
motors. Direct current rectification makes 
it possible for the Ajusto-Spede motor to 
operate at the necessarily varied speeds 
which govern the refrigerating unit em- 
ployed for cooling. 


Mallory magnesium-copper sulphide recti- 
fiers are built ruggedly to give long trouble- 


RECTIFIER 


free service . . . dry disc construction does 
away with maintenance problems . . . many 
have been in continuous operation for more 
than five years. Mallory rectifiers have the 
ability to withstand high ambient tempera- 
tures and extremely low temperatures, to 
continue in operation under current and 
voltage overload...they are protected 
against humidity, acid and alkali fumes. 
You will find Mallory rectifiers wherever 
the going is tough, doing their work with 
printing presses, paper processing machin- 
ery, stokers, testing machinery, and in 
many other fields. 


Mallory offers you complete engineering 
facilities to assist you in selecting the right 
rectifier for the work you want it to do. 
See your nearest Mallory Distributor or 
write today for catalog R-615-A . . . it will 
give you specifications and factual informa- 
tion on Mallory rectifiers. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Rectostarter is the registered trademark of P. R. Mallory & Co., Inc., 
for rectifier power supply units. 


P.R.MALLORY &CO Inc . aS - 
MAGNESIUM. COPPER SULPHIDE RECTIFIERS — 
A i LO # STATIONARY AND PORTABLE D. C. POWER SUPPLIES — 
RE C TIFIERS BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 
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erlay, precious metals, one side or both sides, any thickiress, 


(—svenal ig 


Base metal, steel, copper, nickel, etc. 


FITS INTO YOUR PRODUCT 


kg as as eee 


DESIGN PICTURE FOR 


VERSATILITY, PERFORMANCE AND ECONOMY 


The simplest and surest way to gel a head start on post-war 
competition is to plan and design your peace products now. 
And during these design stages is the time to consider and 
investigate the use of General Plate Laminated Metals. 


These permanently bonded laminations of precious metals 
to base metals or base to base metals combinations fit into 
your design picture whether you are planning electronic 
devices, electrical products, signal control apparatus, in- 
struments or electrical contacts. Their versatility, per- 
formance. and economy provide many advantages nol 
found in solid metals. For instance, in electrical products, 


they provide better conductivity . . . in chemical apparatus, 
they give maximum corrosion resistance . . . while in still 
other products they insure better performance and long life. 
General Plate Laminated Metals are available in sheet, 
wire and tube form... inlaid or wholly covered. Many 
new laminated combinations developed since the war are 
also now available. 


Establish an advance position for your post-war products— 
incorporate General Plate Laminated Metals into your 
products now! Our engineers are available for consul- 
tation on your problems. Write for their services. 


GENERAL PLATE DIVISION 


OF METALS & CONTROLS CORPORATION 
50 Church St., New York, N. Y. @ 205 W. Wacker Drive, Chicago, Ill. @ 181 E. Main St., Centerbury, Ohio 
@ 2635 Page Drive, Altadena, California @ Grant Bidg., Room 603, Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 


ELECTRICAL MANUFACTURING 





Still young at 99.. 


It is really worthwhile to use a permanent tracing paper, for 
you never can tell when an old drawing may have to be con- 
sulted or reproduced. In many drafting room files there: are 
drawings on ALBANENE that are years old, but are still in 
perfect condition, and should stay that way for 99 years or 
more. Protect your designs, your inventions, your business 
itself—use ALBANENE! 
ALBANENE Tracing Paper is treated with Albanite, a 
crystal-clear, unaltering synthetic developed by the K & E 
Laboratories. So far as the most severe tests show, it should 
last almost forever. The paper itself is 100% white rag stock. 
The Albanite not only makes it ageless but extra transparent. 
Kae And because ALBANENE stays white, it gives strong, con- 
ry on trasting prints. It’s fine to work on too, with pencil or ink— 
Drafting, Reproduction, Surveying keeps clean and takes erasures well. Comes in rolls, sheets, 


Equipment and Materials 
Slide Rules, Measuring Tapes 


and pads. Write on your letterhead for sample sheet. 


Cilbanene 


REG. U. 8. PAT, OFF. 


KEUFFEL & ESSER CO. 


NEW YORK e¢ HOBOKEN, N. J. 
CHICAGO « DETROIT . ST. LOUIS » SAN FRANCISCO - LOS ANGELES » MONTREAL 
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CONFIDENTIALLY 


“here never has been any better time-lag fuse than a SHAWMUT SHUR-LAG RENEWABLE 
FUSE. It has always been the fuse of today for tomorrow; the simplest, the sturdiest, the most [ff 
speedily and easily renewed; in short, the fuse to use. To save shutdowns and delays in pro- 


duction, and completely protect your circuits and equipment, order SHUR-LAG and be sure. 
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THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT. MASSACHUSETTS F 
FUSE MAKERS 


SINCE 1893 


ELECTRICAL MANUFACTURING 
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SDE ELECTRICAL TRUE U aS 


Conservation of space and materials while, at the same 
time, maintaining efficiency is demonstrated in the DeJur 
1%-inch Model 112 Meter. Four of these meters, as shown 

raph, take no more room than one DeJur 

| 312 Meter. Yet, the 112, measuring only 
1% inches square and 25/32-inch deep is capable of doing 
a man-sized job in many applications where space is at a 
premium. Using basically the same carefully designed 
components as Our larger instruments, this meter is built 
with fine watch precision. Available in standard ranges. 


ys RHEOSTAT-POTENTIOMETERS 


The manufacturing scope of DeJur is exhibited in the wide 

range of our rheostat-potentiometer line. There are models 

for electronic devices, radio transmitters, dynamic voltage 

control, portable power: amplifiers, mixing panels, spot 

ntrol, etc. Mechanically and electrically 

ise requirements of the industry. 

ganged units, and units 

with special lves and tolerances. Designed for 
efficient service under all operating conditions. 


W . . ; 


BUY - 
AND «+ HOLD «+ MORE + WAR «+ BONDS 


e JurAmsco (orporation 


’ 5 . 
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Our Contact Department is an institution in itself, equipped with every 
modern facility to furnish you anything you need in contacts and contact 
material for light or heavy duty in platinum, palladium and their alloys, 
gold and silver. Baker contacts carry the assurance that all work is done 
to a rigid standard and only by expert operators supervised by a com- 
petent scientific staff. 


Among our regular products are contact screws, studs, bars, plates, 
washers and laminated and inlay strips of any width and thickness. 


LIGHT ASSEMBLIES. We are equipped to undertake sub-contracting 
work for light assemblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries and to make small 
instruments and instrument parts to your own specifications. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
’ NEW YORK SAN FRANCISCO CHICAGO 


Make Plans Now... 


for the coming wa ERA HOOK-UP AND INSTRUMENT WIRE 
- é ty MULTI-CONDUCTOR FLEXIBLE CABLES 
\e@ 


made to latest specifications for use on 
all types of electronic equipment. Stand- 
ard types and colors available for prompt 
shipment. 200 special types can be made 
to order for your particular application. 


BOSTON INSULATED WIRE CABLE COMPANY 


DORCHESTER MASSACHUSETTS 


Consult R OGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic require- 
ments. 

Whether your peacetime products are to include elec- 
tronic equipment, electrical appliances, stoves or what have 
you, the Rogan Organization will gladly provide cost-free 
advice on all phases of plastic production. 


Send Us Your Specifications Today! THERM OSTA T 
Conduction type, sensitive heat control for electric appliances and 
equipment. Consistent, dependable. Entirely enclosed. 

Size 3” x 1” x %”. Adaptable to narrow range fine adjustments 


. ; id , withi > RB, ° FR, 
Compression Molders and Branders of Plastics [Tah a a 
Write for descriptive bulletin. 


2001 So. Michigan Avenue CHICAGO, ILLINOIS GENERAL THERMOSTAT CORP., 1039 Webster Ave., New York 56, N.Y. 
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COLE 


STEEL EQUIPMENT COMPANY 


Experience and “know-how” are why so many of America’s lead- 
ing manufacturers depend upon “Cole Steel Equipment’ for 


We welcome tough assignments... instrument housings... 
water-test boxes . . . chassis; some made to extreme precision, 
others to gauge limits. Send us your blueprints! 


Send for our Brochure 
“The Plant Behind Your Plant’ 


349 Broadway, New York 13, N. Y. 
Factory: Brooklyn, N. Y. 


COLE STEEL 
OFFICE EQUIPMENT 


will again be available 
ohn ata Alt 
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Nault 


— many a mechanism today doing 
a better job—longer—because of spe- 
cialized engineering principles applied to the 
springs. Automatic mechanical action calls for 
springs with the PEP to produce continued re- 
petitive action, and the POWER to perform 
the desired function. Only sound engineering 
can provide both for individual performance 
requirements. . 


We have seen this in mechanical develop- 
mentsof the past. The unparalleled demands of 
this war have demonstrated it to a remarkable 
degree. Improvements and new devices to 


come will benefit from just such knowledge. 


From now on, make sure you get the best 
mechanical action by using Barnes-made 
springs with Engineered Pep and Power. 
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Y DIVISION OF ASSOCIATED SPRING CORPORATION j 
BRISTOL, CONNECTICUT. U.S.A. — 


ELECTRICAL MANUFACTURING 
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CET) 


offers 
A COMPLETE 
ELECTRICAL 
CONTACT 


MATERIALS 










Each contact application involves so wide a variety 
of conditions that we realize it is essentially an engi- 
neering problem. Gibson Service includes all phases 
of contact engineering: 






1. Design : We are specialists in the field 
2. Selection of materials 4f electrical contacts end will 
3: Selection of form gladly assist you in finding the 
4. The manufacture of most efficient solution to your 
individual contacts contact problems. Write today. 
and assemblies. *First of a series 
Yadoet | Ad abel - 
- i. (“See mich shade lee e, 


eo. ] 
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and Toggle Switches 


Levolier Switches 
Le ‘ are available for 
Sites a mo fluorescent and in- 
Size en candescent light- 
ing, or fractional 
HP. control 3 to 
10 amp. capacity. 


McGILL Toggle 
Switches are vi- 
bration and dust 
proof . . . small 
and practical. 
Made by Electrical 
Division, 


‘a MANUFACTURING CO., INC. 
° VALPARAISO, INDIANA 


P ’ livery 
ed Prompt de 
eee Contour, ro 
\rreg 4 and Finishing, = 
any design. 





to your specif 
1 Dimensions, 


ts exactly a 
wall Drown, STAMPINGS, 


Quality — Flat. specio 





sk for Catalog 
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THE QUADRIGA MANUFACTURING CO. SS 
Incorporated 1894. “Half a Century” / as 
215 W. Grand Ave., Chicago 10, Ill. ( 
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8349 Frankstown Ave. Pittsburgh 21, Pa. 
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Help make 
FRA OE-WIHD 


MARINE BLOWERS 



















Menufact:red by 
TRADE-WIND 
MOTORFANS, INC. 

Los Angeles, California 


Built to Navy requirements of unusually 
rugged construction . . . TRADE-WIND 
Marine Blowers have shielded motors, 
and are made in stock sizes from 50 to 


3.000 C. F. M. with 6, 12, 24, 32. or 
110 volt motors. 


SIGNAL Motors are: 


INDUCTION 
SHADED POLE 
D.C. LOW AND 

STANDARD VOLT- 
AGE - AC - DC 
FROM '/soo TO '/s H.P. 


SIGNAL ELECTRIC 
MFG. CO. 


MENOMINEE, MICHIGAN 


Offices in al! Principa! Cities 










COMMUTATORS... 
SLIP RINGS... 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 


HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


Do You Know ALL of the Advantages 
of Infra-Red Ray Drying: with 


CARBON 


FILAMENT LAM PS? 


Radiant Energy Drying, 
baking, heating and de- 
hydrating is the modern 
method — cuts drying cost, 


NALCO DRITHERM 


New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic . .. the rivet is fed, inserted 
and clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 


Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 


4 rivets ot a time...bench or pedal types. 
CHICAGO RIVET 


MAC & MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


saves time, uses minimum 
space, produces uniform 


results. 


Available in Inside-Silvered (self reflecting) or clear glass__ types 


Learn all of the advantages of the Infra-Red process 
— Write for your free copy of “Drying Problems Made 
Easy’ today. 

North American Electric Lamp Co. 
1082 TYLER STREET ST. LOWIS 6, MISSOURI 


THOMPSON ELECTRIC STOP TIMER 
A PRECISION INSTRUMENT FOR TIME MEASURING 


Measures elapsed time to 
1/5 second! Used instead of 
stop watch for all labora- 
tory, instrument and ma- 
chine operations testing 
where high accuracy is re- 
quired. 3” dial. Operates 
on 110 volt Ac., 60 or 50 
cycles. Special speeds, dial 
graduations and remote con- 
trols, to your specifications. 


The H. C. Thompson Clock Co. 
33 Federal Street - Bristol, Conn. 


ELECTRICAL MANUFACTURING 
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Theoretically, you could hook up a 2000-h.p. 
aircraft engine to a refrigerator—and make 
it work. The application might be somewhat 
noisy, a trifle expensive, and more-than-a- 
little hard to sell to America’s home owners. 


We have good reason to know that such 
extreme measures will not be necessary. Here 
at Delco Products, greatly increased manu- 
facturing facilities will be available to meet 
increased postwar demands for Delco motors 
and Delco hermetically-sealed power units. 
These will be built in volume to provide lead- 
ing makes of refrigerators, washers, ironers, 
stokers, oil burners, air conditioners and 
other appliances with the best in motor 
drives—quiet, efficient, dependable. 


Until military demands are satisfied, Delco 
Products’ assignment will continue to be the 
production of special aircraft motors and 
electrical equipment for the armed forces. 
Delco Products Division, General Motors 
Corporation, Dayton, Ohio. 


‘War Bonds Are Fighting Dollars 
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DAYTON, OHIO 


“Now We Come to the Motor Drive...” 
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COPPER 
SULPHIDE 


<B> 
METALLIC | 
RECTIFIERS 


SINCE 1923 


SELENIUM 


B-L METALLIC RECTIFIERS 


from Milliwatts to Kilowatts 


If you have an A. C.-D. C. conversion many years. They are reliable, efficient, 
problem, let B-L engineers help you. We designed to get your job done right! 


have successfully produced many appli- No matter what rectifier applications you 


are considering, B-L will be glad to work 
B-L Metallic Rectifiers have been favor- with you. Selenium and Copper Sulphide 
ably known to the electrical industry for Rectifiers for all needs are available. 


ances formerly thought impractical. 


Write today for Bulletin R-41c giving full details about B-L Selenium Rectifiers. 
Bulletin R-38c for full details about B-L Copper Sulphide Rectifiers. 


COPPER BS [= 


METALLIC SELENIUM 
SULPHIDE RECTIFIERS 


THE BENWOOD LINZE COMPANY 


1815 Locust Street * * a St. 2cends:..377 Mos 


DESIGNERS AND MANUFACTURERS OF COPPER SULPHIDE AND SELENIUM RECTIFIERS, 
BATTERY CHARGERS, AND D. C. POWER SUPPLIES FOR PRACTICALLY EVERY REQUIREMENT. 


ELECTRICAL MANUFACTURING 











4 hth. .Siskuient that 
Odie Heavy Responsibility 


You make sure of dependability with 
longest service from your solenoids, when 
they are Davis-Made. Proof of Davis re- 
liability in automatic sequence is in the 
hands of a wide range of users. 


Davis-Made SOLENOIDS 


Accurate adaptation to your voltages, frequencies, duty cycles, loads, (dead weight 
or spring) length of stroke, etc., are Davis achievements. Bring or send your solenoid 
requirements, usual or unusual, to Davis for immediate attention without any obli- 
gation on your part. 









COILS, COIL ASSEMBLIES, TRANSFORMERS, SOLENOIDS, ETC., TO YOUR 
SPECIFICATIONS. Two large plants, and more than 30 years’ experience assure you 
thorough engineering, quality and PROMPT DELIVERY. Send specifications or 
blueprints. 





Davis-Made Laminated Solenoid 
No. 2861, Push-Pull Type 















WRITE OR WIRE 


DEAN W. DAVIS & CO., Inc. 


Precision-Made Coils for Every Electrical Purpose 
1006 First St., Kentland, Indiana Factories in Chicago and Kentland, Ind. 











Davis-Made Laminated Solenoid 
No. 2923 Push Type. Send for 
special bulletins on above types. 


LINE UP SKILLED AND TOOLED FOR PRECISION MOLDING 


with the 
Ilsco line 
for °45 

America’s most complete and economical line 


. . » featuring standard and special items... 
ready to serve you. 


ELECTRICAL CONNECTORS 
FABRICATED TUBE PARTS 


Write for illustrated catalog. Put your 
problems up to the Ilsco Engineers. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
CINCINNATI 27, OHIO 




















DECIMAL 


Moron Ee INZE pint 


Our 42 years of experience in building 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 





are consulting an organization skilled and experienced in 






Z precision techniques for the production of plastics. 
electrical motors and motor driven apparatus 
are available to you. 


Send for blueprints of standard sizes on 
hand, 


HEINZE ELECTRIC COMPANY 


LOWELL, MASS. 
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FOLDING DOUBLE CUPPED 


by Whitt do you knouf ie fo. landed 
MZ» 





* WRITE FOR BULLETIN 8-D * 


IKRUEGER & HUDEPOHL 
AY fialat ane Lugs and ¢ nnectors 


MORG 7 a KNIGHT * 5 LT AND VINE STS. * CINCINNATI, OHIO 
d 6 


His adventures—amusing and MORE POWER 
interesting— make good reading. Multiply the ordinary solenoid valve by six 


: and you get id f th ful | 
With a few appropriate words ection developed by General Controls’ 


and pictures, MORGANITE is K-10. This quiet, two-wire, current failure 


valve is easy to install on air-conditioning, 


- combustion o fri ti si t. 
proud to revive these legends of K-10 handles alr, gas, water, light and 


the past. Each will be augment- heavy oils, and steam. Positive opening 


and complete shut-off are assured. De- 


: ; : igned for eith 
ed with data and information of Available = “Sune dtr oe 


particular interest to engineers up to 16" 1.4. penn sings up to Th", Write for 


. GENERAL C 
and designers. Watch for the 900 mashed aimee & ee aes Catalog 52 
MORGAN KNIGHT on these Branches: Boston + New York + Philadelphia 
f Cleveland + Detroit * Chicago » Dallas 
pages in subsequent issues. Denver + San Francisco 


Morganite Brush Co., Inc., Long 


Island City 1, New York. MOLDED PLASTICS 


MOLDS are built in our own MOLDED PARTS are pro- 
Tool Room, backed by over duced with the latest type of 


‘i “ : . equipment and the parts are 
ee in making subject to a rigid inspection 
astic s. 


before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2633 CHARLESTON ST. CHICASO, ULL 


ELECTRICAL MANUFACTURING 





Just one word —but its 
tremendously important __ 


; gre nee” 


VERY metal stamping or other part sold under 
E the name of Stewart is engineered to high 

precision standards. That is why Stewart 
Stampings and Parts — whether stock patterns or 
made to your specifications — measure up to re- 
quirements 100% in any application. 


A rigorous system of inspection, plus constant 





checking by micrometer and other precision instru- 
ments, is your assurance of uniformity — metal of 
full standard gauge —holes and slots placed in 
their true positions —and absolute dimensional 


accuracy. 


If your products demand close tolerances, Stew- 

art ENGINEERED Metal Stampings will insure you 

‘ against the headaches and loss of valuable time on 

your assembly benches, caused by off-standard 
stampings of faulty manufacture. 


Send for Samples and Quotations. 
Let us have your prints and specifications. 
Write for Catalog. 
We carry hundreds of items in 


stock. Our Tool Room is equipped 
to make dies for your special needs. STEWART STAMPING COMPANY 
630 Central Park Avenue, Yonkers, N. Y. 


All pieces can be furnished in 
any desired finish. 


ahaa METAL STAMPINGS 


TERMINALS LUGS BRACKETS CLIPS 
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If, your post-war planning 
calls for miniature motors, 
Zi movements, 


or time antiiihees 
—get the latest 


information on 


SYNCHNOM 


SYNCHRONOUS SELF-STARTING 


TIMING MOTORS 
and TIME MACHINES 


In this time-tested line you will probably 
find exactly what you want—but if your 
needs cannot be filled from standard mod- 
els, our engineers will gladly design a 
power unit to suit your special require- 
ments. 


STANDARD SYNCHRON MOTORS are 
compactly built, with rotor and coil nested 
in a sturdy case 2°4” x 1%4.¢’—with power 
to pull 8 oz. direct load continuously 
at 1 RPM. They are built for speeds of 1 
to 300 RPM, clockwise, or counter-clock- 
wise, in all voltages and cycles. 


STANDARD SYNCHRON TIMING MA- 
CHINES are geared to operate at intervals 
of 1 RPM, 1 RPH, 1 RP12h, and 1 RPD. 
Any other interval desired can be supplied 
on special order. 
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SYNCHRON Time 
Machines are self- 
starting, self-lub- 
ricating, synchron- 
ous, and long- 
wearing. 


A new catalog-folder has been prepared on SYNCHRON 
Motors, Clock Movements, and Time Machines. 
Write for it. 


HANSEN MANUFACTURING COMPANY 
INC. 
PRINCETON 3, INDIANA 





DELAY 
RELAYS 


PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


/ Other important features include: 
| 1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
: . Explosion-proof. 


_ 4, Octal radio base permits 
easy replacement. FT AMPERITE 


, 5. Compact, light, rugged, ar 9 


inexpensive. 
6. Circuits available: SPST 
Normally Open; SPST Nor- 
mally Closed. 
WHAT'S YOUR PROBLEM? 


Seng P . "Special Problem 
Sheet” . mand Descriptive 


Bulletin. — 
MaKe 


561 BROADWAY 
NEW YORK 12, N. Y. 
Canada: Atias Radio Corp., Ltd 

560 King St. W., Toronto 


Provide your bearings with positive 
lubrication. You and your customers get 
all these added values and protection . . . 
® Visible oil supply 
® No down-time for hand oiling 
@ Added machine life 
@ Increased production 
® Customer satisfaction 
® Greater sales appeal. 


Modernize and protect your outgoing equipment with 
TRICO AUTOMATIC OILERS. Many sizes and types 


available. 
Write for Catalog 


TRICO FUSE MFG. CO. WANN 4. kA 


|/ FASTER and BETTER 


WIRE STRIPPING 


in 1945 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 18 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., 2 .ccind” Oni 


ELECTRICAL MANUFACTURING 






















Even before the War Between the States, costume 
jewelry was “based’’ on honest, durable Brass. In fact, 
quite often Brass has been the stuff of which heirlooms 
are made. And before this war it was, always, right in the 
height of fashion . . . with its own rich glow appearing 
more often in its own right, unplated with other metal. 
When this war is over, Brass will return again to 
the thousands of uses, in costume jewelry, for 
which no other metal can substitute with com- 
plete satisfaction and true economy. For in the 
first place, Brass appeals to the style-eyes 


























and pocket-nerves of women of good taste 
who want wide variety of costume jewelry at 
reasonable unit-prices. And in the second place, 
Brass appeals to the fabricator because it is the most 
workable of metals, with no cranky characteristics in drawing, 
spinning, machining or tooling . . . because it is richly handsome 
in its own right and in all the intricate forms it readily assumes. THE 

To the fabricator, moreover, Bristol Brass appeals especially 
because of its two known quantities: Physical and dimensional BRISTOL BRASS 
uniformity that never vary from their specifications through CORPORATION 
a dozen or a thousand shipments of Bristol Brass sheet, rod, , 
or wire. And if such pani interests you, then you Makers of ‘Brass — 1850 
are cordially invited to explore, with us, the possibilities for at “Bristol, Connecticut 
Bristol Brass in brightening the future of your peacetime products. 










* BUY BONDS 





TO BUY BRASS FOR * 





BULLETS 
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WHEN YOU THINK OF WHAT 
A COIL HAS TO BATTLE 


Begin at the beginning= 
It must first have 


A DEPENDABLE BASE. orcoue ces” 


is added insurance of STAYING QUALITY 
for service. 


hina net 
PAPER TUBES 


PRECISION EMBODIES— 
ne | 1. Spiral winding—greater strength. 
3. Lower moisture absorption. 
4. Closer dimensions. 
5. Weight saving. 6. Space saving. 


| 2. Heat-treated compression—more strength. 
i 
4 


TO YOUR SPECIFICATIONS 


Dielectric Kraft, Fish Paper, Cellulose Acetate, Combinations. 
. Ask for samples. 
@ New extended mandrel list ready. 750 sizes. Ask for new list. 


PRECISION PAPER TUBE COMPANY 
2035 W. CHARLESTON ST. CHICAGO 47, ILL. an ee 


NEW MODEL HIGHEST ACCURACY 
CHRONOMETRIC 


TACHOMETER 


Readability to 1 RPM per division. 
Guaranteed accuracy well within 
Ye of 1%. Indicates RPM directly on 
the dial without any calculations 
over a fixed period of 6 seconds. 
Negligible torque. Two models with 
ranges 0-1000 RPM or 0-10,000 
RPM, each suitable for double 
rated range. 


Write for Bulletin No. 715 


eC MDG Ome 
27 PARK PLACE _NEW YORK, N.Y 


| HIGHEST QUALITY 
ae Rta i gt! FOR 46 YEARS 


a Kester engineers will gladly 
This com- " assist you in working out any 


prehensive treatise on tt aaaeeaes flux or solder problem. Write 
phototubes . .. their characteristics, uses, fully, without obligation. 


etc. will be sent free to interested firms or individuals. 


CONTINENTAL ELECTRIC CO., GENEVA, ILL. KESTER SOLDER COMPANY 


New York Office Chicago Office 4209 Wrightwood Avenue, Chicago 39, Illinois 
265 W. 14th STREET 903 MERCHANDISE MART Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 


ELECTRICAL MANUFACTURING 















ASSEMBLIES- 


Above is part of a transmission unit used to 
power revolving turrets in military aircraft. 
| The view aptly illustrates what we mean by 
“engineered plastics.” The molded stator is 
metal plated, incorporating the best features 
of plastics and metals for the job at hand. We 
deliver the assembly complete with rotor and 
connections, ready for installation. 


Our design engineers and molders are fully 


. .. quotation from article 
in prominent plastics 
publication. 





REG. U. S. PAT. OFF. 


experienced in the use of plastics with com- 


plementary metals. Working with combina- 
tions of these materials, we have developed 
some original techniques which have solved a 
number of product problems. 

If you are making war products that may 
be benefited through molded plastics, or if 
you are considering postwar applications, get 


in touch with us now. 


For handy and helpful facts on our plastics services, write for free Folder File EM 2. 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 


| DESIGN ENGINEERING « MOLD MAKING e INJECTION & TRANSFER MOLDING « COMPLETE ASSEMBLY 


Representatives: DETROIT 2 — 805-06 New Center Bldg. 
CANADA — A. G M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal; 920 Second Avenue, Seattle 
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LOS ANGELES 35 — 1440 So. Robertson Bivd. 

















for synchronized and economical positive operations 


needed in many MACHINE DESIGNS, are 


“NATURALS” for MOTOAIR PUMPS - - . 


Machine Designers can greatly simplify both NO DRIVES NO GEARS 


construction and operation of units which call NO BELTS e NO GUARDS 
for ANY of these, or similar actions, by 


attaching the compact Motoair Pump for automatically performing tasks, 


eliminating many intricate parts and reducing wear and tear in operation. 


IMPORTANT AS A MACHINE ACCESSORY, Motoair Pump, can be mounted 
normally, from the side, and from the top. It is used widély in handling 
textiles, light metal parts, paper, indicating incomplete operations and in 


many other ways. 


NEW JERSEY MACHINE CORPORATION 
1540 CLINTON STREET HOBOKEN, NEW JERSEY 








SOL -REX 
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Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 





TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 


CORPORATION 
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It is axiomatic that wars always end more abruptly than 
they begin. Hence, post-war plans are now being shaped by 
thousands of manufacturers. These activities do not imply 
ee any sacrifice of productive output nor any limitations on 
ingenuity on behalf of winning this war; they are, rather, 
initiated to avoid a post-war, industrial “Pearl Harbor’. 


2 
| To Design Engineers, under whose trained hands yesterday’s nebulous 
ideas are now taking concrete form, Perkins freely offers the assistance 
of its highly skilled engineering staff on any problem involving the use of 
a a precision, custom-cut gears. Right now, Perkins is right in the thick of battle 
1 a —producing gears for the equipment of our fighting forces—gears that are 
meeting the specifications of our Army, Navy and Air Corps. But we are able and 
willing to cooperate now with manufacturers on problems of gear engineering and 

supply for war and post-war use. 


) 
ee (MSA ARI BR UD LS 


Lf 

4 

PERKINS MAKES: 
Helical Gears Bevel Gears tee Teds 
Worm Gears Spiral Gears Spur Gears 


Ground Thread Worms 


—_| PERKINS MACHINE & GEAR COMPANY, sprinceieto 2, mass. 
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FOR EVERY RADIO 
ELECTRICAL AND 
ELECTRONIC YSE 


CeTichIGQ none 


Hand Calibrated 
for Your 
Exact Needs 


The scales of Norton Instruments 


are hand drawn and hand cali- 
brated to meet your special 
requirements, thus assuring ac- 
curacy at every reading point. 


Furnished for both switchboard 
and portable use. Magnetically 
shielded. Hardened, specially 
ground pivots, supported by 
sapphire jewels. 


Norton has served the indus- 
trial and marine fields for 
fifty years. Wherever accurate 
measurement of electrical units 
is called for, there is a Norton 
Instrument to meet the re- 
quirements. 


Send for our new catalog 


NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 





| =SS 2 sourn st. 


The hares - MICA 
for National Defense 


Mica spark plugs are a vital part of our 
high-speed Dive-Bombers. NO OTHER 
MATERIAL could stand the terrific 
changes in temperature encountered at 
high altitudes! 

FORD RADIO & MICA CORP. 


JOSEPH J. LONG, Pres. 
538 63rd ST., BROOKLYN 20, N. Y. 
Established 1917 Tel. Windsor 9-8300 


SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


a)hIE 


Universal mot 


INDUSTRIAL 
Ware ain i 
AIRCRAFT 
ELECTRONICS 


MAGNETIC BRAKE 


ete ENGINEERING SERVICE 


“ 


== FLECTRIC ‘SPECIALTY (0. = 


STAMFORD, COMM. 
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Every advantage wrought by hard 
chromium today is yours to command 
after Victory. Chromium plating has 
made good on the tough proving 
ground of war production. And with 
more knowledge and appreciation of 
this vital production tool, it will make 
even greater strides in improving 
the performance of products . . . in- 
cteasing production and solving many 
problems of maintenance for manu- 
facturers tomorrow. 


But, reconversion will call for many 


OTHER U. C. PRODUCTS AND 


**UNICHROME ALKALINE COPPER for smooth, lus- 
trous copper plating in a non-cyanide bath. 


YrANOZINGC for anodic treatment of zinc giving 
greatly increased corrosion-resistance and an at- 
tractive black or yellow finish. 


s*YUNICHROME STRIP for speedy removal of cop- 
per, chromium, zinc, etc., from steel and cast 
iron without etching the base. 


yr UNICHROME RACK COATINGS specially formulated 


wy Trade Mark Reg. U. S. Pat. Off- 
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And how United Chromium can help 
with the problems of conversion 


adjustments in electrodepositing 
chromium. Changes in products, tech- 
niques and cycles of operation must 
be studied to insure utmost efficiency. 
The experience which United Chro- 
mium has built up during years of 
research and development can be es- 
pecially valuable to you during this 
period. We’re ready now to dig into 
these problems of conversion with 
you, as we are with our numerous li- 
censees. Write to the nearest office 
below explaining briefly the nature of 
your problem. 


PROCESSES TO SERVE YOU 


to stand up under the most severe operating 
cycles. f 


vrUNICHROME STOP-OFF LACQUERS AND COMPOUNDS 


specially formulated to meet specific plating 
problems. 


srUNICHROME CLEAR LACQUERS specially formu- 


lated to meet specific finishing requirements. 


yvrUCILON—a corrosion-resistant coating for 


protecting surfaces against acids, alkalies, 
water, gasoline and various corrosive chemicals. 





















UNITED CHROMIUM TECHNICAL 


ADVICE ASSISTS LICENSEES TO:— 


Obtain installations properly de- 
signed for specific requirements 


Put installations into prompt pro- 
duction 


Meet strictest specifications 
Conserve metals and materials 
Utilize manpower more efficiently 


Eliminate possible plating bottle- 
necks 


Reduce waste due to rejects 


Lower over-all plating costs 
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W. can all see with the naked eye that the 
Payroll Savings Plan provides the most 
stable method of war financing. Analyze it 
under the X-ray of sound economics and 
other important advantages are evident. 
A continuous check on inflation, the 
Payroll Savings Plan helps American In- 
dustry to build the economic stability upon 
which future profits depend. Billions of 
dollars, invested in War Bonds through 
this greatest of all savings plans, represent 
a “high level” market for postwar products. 
Meanwhile, putting over Payroll Savings 
Plans together establishes a friendlier re. 


V5 /Ytyp,/, 


lationship between management and labor. 

To working America the Payroll Savings 
Plan offers many new and desirable oppor- 
tunities. Through this systematic “invest- 
ment in victory,” homes, education for 
their children and nest eggs for their old 
age are today within the reach of millions. 

The benefits of the Payroll Savings Plan 
to both management and labor are national 
benefits. Instilling the thrift principle in 
the mind of the working men and women, 
the Payroll Savings Plan assures their 
future security—and is a definite contribu- 
tion to the prosperity of postwar America! 


The Treasury Department acknowledges with appreciation the publication of this message by 


ELECTRICAL MANUFACTURING 


This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council. 
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QUALITY MOTORS 


ey SINGLE PHASE * POLYPHASE ° DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


i | 








LOUTHAN SX-1 | 


STEATITE LOW LOSS INSULATION 


* For RADIO Communication Use 


CONCORD seeyce 


ds unsurpassed 










* HIGH DIELECTRIC . . . Rugged, Dense, SO:CRE TERONSS OF 
Impervious to Moisture INDUSTRY * WARTIME AGENCIES » LABORATORIES » SCHOOLS 
WWreutiien Wiete... Any Sine, Any Shape ron we ee _ enthusiastic customers are 
proof of Concord leadership. We can supply you 
The LOUTHAN MANUFACTURING Co. with anything from a single capacitor to com- 
a : ios ; a | plex laboratory installations. Two strategically- 
Ceramic Specialists Since 1902 located Concord stores—Chicago and Atlanta— 
EAST LIVERPOOL OHIO U S A are geared for speedy action. 





Pree! Special 16 - page 


Supplement of 
“hard-to-find” and urgen 
needed parts and equipment. 
All items are ready for ae 
diate delive 


naturally, subject PRA. F ale. 
MAIL THIS COUPON 


CONCORD RADIO CORPORATION 
901 W. Jackson ee Ill., Dept. L-25 











\ in ee 


Beale. ed 


Please rush me the 16-pa "Special Sup 
ment’ published by the SSONCORD RA RADIO 
CORPORATION. 

NAME 

ADDRESS ___ 


SPIRAL 
WRAPPED 
ROUND-SQUARE - RECTANGULAR 
Write for Arbor List of 1000 Sizes 


cITY 





TTT ae hill. 





901 W. Jackson Bivd 


265 Peachtree Stroet 
CHICAGO 7. ILL. ATLANTA 3, GA, 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 








FEBRUARY 1945 301 












K-C SMALL MOTORS PLAY A BIG PART y 






Day and night—in busy war plants everywhere— 
K-C Motors are furnishing dependable power for 
machines of all types. These motors are essen- 
tial to the care-free, efficient operation of the 
machines, tools and equipment of which they 
form an integral part. They were selected for the 
services intended by design engineers on the 
basis of past performance—and they continue 
to demonstrate their worthiness on a wide range 
of application and service. 
















K-C Threo-ghese Motors — for 
o ° . : 2 continnens uty operatio 
Motors by K-C will play a big part in furnishing ls, %, %, and i HP, 1735 aoe 


unfailing power when future motor specifications and single phase to %4 H.P, 
call for low cost operation. 







Prepare for the future by becoming familiar with K-C Motors now. 





KINGSTON-CONLEY ELECTRIC Co. 


86 BROOK AVENUE NORTH PLAINFIELD, N. J. 





DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 


& templates 


simply brush on right 

at the bench; ready 

for the layout in a J Ee 

few minutes. The With DYKEM Steel Biue 

dark blue background 

makes the scribed layout lines show up in sharp relief, and at the 

same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 1ith St, St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 
















PILOT LIGHTS 


The distinctive, penetrating glow of Neon 
Lamps is enhancéd by this “ SIGNAL" Pilot 
Light. Features o full-view plastic head 
which permits visibility of the glow from 
all angles. Head unscrews from front of 
ponel, facilitating replacement of lamps. 


ASSEMBLIES COMPLETE WITH LAMPS: 


We can supply any G.E. or Westinghouse 
Lamp together with the required Pilot 
Light: We manufacture a complete line 
for every use in Aircraft, Marine, Radio, 
Electronic, and Electrical apparatus . . . 
Send sketch for prompt estimates and 


_ Suggestions. Write for Catalog. 







FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz Q Polystyrene 

neteen, High Frequency Vatiable Condensers, Meter Type Dials, 
ne Aiahnen Ceassis, etc. Catalog Upon Request. 











rTP EO 
894 BROAD IWAY.... NEW — Wee. rae 


MFG.CO. Inc. 
MALDEN, MASS 





RPV ee tena, 
150 EXCHANGE ST. 
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OES tel t Melman l ia meal] cs 


Coils cut from Fish Paper 


or Cambric Fibre 


Die-cut paper parts Ca] 
pads, disks, washers or 
yal Mere Medes CMe 


radio cabinet backs 












Fish Paper Fibre terminal 


strips 


Chipboard forms for loop 


lar] 


UST Belt mea lal tts 


Ay tt 


Other insulating materials 


WHAT CAN WE DO FOR YOU? 


Fel-Pro’s extensive experience in developing special or 
die-cut materials for electrical or radio manufacturers is 
at your service to help you solve your insulation or vibra 


tion deadening problems, etc 


SEND FOR THE FREE FEL PRO FOLIO, containing 52 actual sam 
ples and scores of application suggestions. If you don’t find just 
what you need, consult Fel-Pro engineers. They will develop a 


product just right for your requirements 


" 
¥ 


SST Ce oe 


packings « sealing materials 


my 





HIT PRODUCTS MFG. CO., 1536 CARROLL AVENUE, CHICAGO 7, ILLINOIS 


AY 











To meet the demand for precision-resistors, impervi- 
ous to moisture, heat and other detrimental condi- 
tions, IN-RES-CO types RB and SB were developed 
Type RB has a maximum resistance of 500,000 ohms, | 
and measures 9/16” high and 9/16” in diameter. © 
It is rated at %2 watt. Type S3 is rated at 1 watt, : 
has a maximum resistance of 1 megohm, and is | 
1 1/16” high and 9/16” in diameter. 8 
The new IN-RES-CO catalog covering the complete _ 
line of dependable resistors is available. Write today. 
4 
a 






ee 
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LITTLE FALLS, N. J. fo od 
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AT EVERY TURN 
COILS Sy DOYLE 


* You can order Doyle Coils with absolute assurance 
that you will receive: (1) coils which are wound and 
assembled to the specified number of uniform turns— 
(2) from wire that is gauged for accurate dimensions 
to prevent variations in resistance and overall dimen- 
sions when fully wound—(3) fully insulated—(4) 
thoroughly impregnated—(5) properly laminated 
when supplied as a complete transformer—(6) rig- 
idly tested. 


Production Samples for Wartime and Postwar Products 


Arrange to receive a pro- 
duction sample built to your 
exact requirements and 
ready to withstand every 
test. Write today for cir- 
cular showing typical coils 
and transformers obtainable 
at Doyle’s. 





Relay Coil 





**One Good Turn—or a Million’’ 


(JAMES W. DOYLE inc. 


2734 N. Pulaski Rd., Chicago 39, I!linois 
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designed and 
engineered 


NOW! 


alley MOTOR 


The Choice 0 
Leading 


joer POSTWAR METAL PRODUCT 





Design 
Engineers 







——DRIP PROOF—— ... because BETTER MOTOR DESIGN 
SPLASH DESIGN | has been the consistent aim of Valle 
Valley Ball-Bearing Electric Corporation engineers through. 




































one -atee% out the years. The Valley Ball-Bearing 
aot eee | Electric Motor of today offers definite 
. chips, etc., dropping | buyer-appeal in efficiency and economy 
‘ . " 
% Plan NOW to enlist the aid of GRAMMES Con- tnvaved ‘Stotors a | to the purchasers of your equipment 
tract Service to develop ideas and blueprint your postwar metal —_ | this as well as against | That is why prominent design engineers 
norma a Ce a . > e . 
product. The stove trim illustrated is but one of the recent =| """* are incorporating Valley Ball-Bearing 
: , : abe _ | Motors in their plans. 
achievements of our designers and engineers . . . other postwar 
product developments include several radio units, soft drink 
dispenser, new type snap locknut, parts for refrigerators, gift- 


ware, and other consumer and industrial products. These as- 


Ball-Bearing Motors 
lo to 75 Horsepower 


signments indicate the versatility of our product development 
staff and how they have assisted others in accomplishing the 
desired end result. s _ 
Since 1875 GRAMMES has collaborated with manufactur- 4221 Forest Park Blvd, St. Lovis (@) 
ing leaders ... automobile, aviation, radio, refrigerator, and =— 
tion. We are specialists in giving products the sales-creating ROD UCTION 
features that flow from “‘above average” design and decorative 
beauty of color. REC | $10 N 


With two “E” awards, we're producing for Victory, but our 


Contract Service offers Research, Design, and Engineering aid R 0 T E C T i 0 N 


NOW. Improved production techniques and increased plant 
facilities enable us to handle a few additional accounts requir- 


GR ce eee 








other key industries . . . in creating metal products of distinc- 








ing volume production for eventual postwar manufacturing. peutomatic eset 

GRAMMES FACILITIES INCLUDE Time Delay “Timer 
Stamping, Drawing, Spinning, Etching, Embossing, Litho- : . , 
graphing, Enameling, Hard Enameling, Plating, Spraying, fee to ann, Cner enh anne Sere 


learned on the production fronts of industries 
engaged in war work. The Automatic Reset Time 
Delay Timer is designed for application on alter- 


Wire Forming, Drilling, Welding, Machining, Heat Treat- 
ing, Anodizing (Alumilite) , Tools & Dies and Line Assembly. 


Send for booklet describing nating circuits where an adjustable or fixed time 
“Contract Service by Grammes:’ delay between the closing of a circuit and the pre- 
determined closing or opening of another circuit is 













Two Awards required. 


More Than a 
Billion Pieces 
of War Products 


e Control of heat applications 
Some e Conveyors 


(eCMYmNES 





e e@ X-RAY Timin 
ie Typical « Closing plate circuits (electronic 
atid kasi hala eI ha Uses e Time ge wence control for timers 
in multiple. 
L. F. GRAMMES & SONS, INC., 192 Union St., ALLENTOWN, PA. Write for bulletin A1l2 for complete information and prices 






cayoemmmnee@ere ee INDUSTRIAL TIMER CORPORATION 


110 EDISON PLACE ; NEWARK, NEW JERSEY 
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GET SET ror 
Order 


oi | Transformers! 
| a 


Don’t be caught napping when 
you receive the “go” signal for 


' peacetime production! 
Wide-awake manufacturers 
have already made commit- 
ments for their postwar trans- 

IGN former needs. Those who de- 

alley lay may find themselves facing 


ugh. a long period of waiting in get- 
ting their peacetime products 
on the market. Send us your 
specifications today for a quo- 
omy tation. 





DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 






The Dongan Line 
Since Nineteen-Nine 





Rotary Drive Rheostats 


No back lash. An- 
gle of rotation: 
330 deg. With 
dial. 2 sizes — $00 
and 825 Watt. 


=" PAPER TUBES 


MOST DEPENDABLE COIL BASES 
STRONG. Spiral-wound. Heat-treated Compression 
ACCURATE. To dimensions + .002 
LIGHT. Space saving. 

Made to specifications, any ID or OD, Round, 
Square, Rectangular. Ask for samples and prices. 


PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, ILL 
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Specially recommended 


for heavy 


*1203 
PILOT 
LIGHT 


Every design detail of 
this Gothard Light coun- 
teracts troublesome vi- 
bration. Jewel holder is 
threaded into body of 
light and is unscrewed to 
permit lamp change from 
front of panel. Bayonet 


vi bra tion 





type lamps are used — accommodating a range from 6 to 
24 volt ratings. The No. 1203 requires only a 1” mounting 
hole and mounts on panels up to %” thick. Metal parts are 


all brass, except hex. nut. 
plain, faceted or frosted 


Heavy plated. Available with 


jewels —in colors: red, green, 


amber, blue, opal or clear as specified. Request your copy 
of the Gothard catalog for data on the complete line of 


Gothard Lights. 


Look to the Leader for Leadership 


Gothard MANUFACTURING COMPANY 


1320 North Ninth Street 


Springfield, Illinois 


Export Division: 25 Warren Street, New York 7, N. Y. 
Cables — Simontrice, New York 





TT AVI ia 3 STEATITE CERAMIC 


HEN product _ perfor- 

mance calls for the 
emphasis of some particular 
characteristic in the insulation 
material, special formula 
LAVITE may well be your 
answer. 


LAVITE SI-5 Steatite Cera- 
mic body, for example, offers 
a power factor of only 0.446 
at 1 me. Dielectric constant 
at the same frequency mea- 
sured 6.42. Compressive 
strength tested 96,000 Ibs. per 
sq. in, 

Data on other important 
properties and characteristics 
of this versatile insulation, as 
well as test samples, gladly 
sent on request. 
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AVAILABLE e WANTED 
C f 0) S is -~ I At | i Address all-keyed replies to the bor number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 
S , ! - f - ' 





WANTED, AN ENGINEER WHO CAN WRITE 


If you are a graduate electrical or mechanical engineer ang 
enjoy the opportunity to express yourself in writing upon 
technical subjects, this opening with definite postwar pos. 
sibilities should be of interest to you. Long-established 
technical magazine has staff position for man for whom 
editorial work has an appeal. Preferred consideration for 
candidates with definite experience in the development of 
electrical products. Work is stimulating, creative and 
interesting. To qualify you should be able to write con. 
cisely, accurately and interpretively. Box B-17. 


WANTED - - - ENGINEERS BY WESTERN 
ELECTRIC CO. 


Radio, *Electrical, Electronic, *Mechanical, Metallurgical, 
*Factory Planning, Materials Handling, Manufacturing 
Planning. Work in connection with the manufacture of a 
wide variety of new and advanced types of communica- 
tions equipment and special electronic products. Apply 
| (or write), giving full qualifications, to: R. L. D., Employ- 

| ment Department, Western Electric Co., 100 Central Ave, 
(| Kearny, N. J. *Also: C.A.L., Locust St., Haverhill, Mass 
Applicants must comply with WMC regulations. 


ELECTRICAL OR RADIO ENGINEER WANTED 


Should have general experience in Electrical or Radio 
Measurements. Graduate engineer (radio or electrical) 
from recognized engineering school, desirable. Long-estab- 
lished radio-electrical components manufacturer in New 
England, doing war work at present. Postwar future for 
right man. - Give detailed outline of experience, etc., 
salary requirements. Box B-32. 


TOOL DESIGNERS AND PRODUCTION ENGINEERS 


Tremendous war use of our standard products requires 
| immediate expansion of our facilities for small electric 
motor production. Product changes and process improve- 
ments contemplated to meet growing backlog of civilian 
requirements insure continuous positions. Location Cen- 
tral Michigan in town having 16,000 population. In your 
reply give record of your training and accomplishments. 
Salary open. Box B-30. 


WANTED—WORKS MANAGER 


Man with broad experience to supervise all phases of 
production with thorough groundwork in metal working, 
assembly, tooling, tool design, production control, stand- 
ards and methods for national manufacturer of automati¢ 
temperature, pressure and flow controls. Position located 
on West Coast with well-established company. Give full 
details concerning experience, employment record, educa 
tion, references, salary requirements and personal informa 
tion. Box B-33. 




















@ Uniform and accurate control to close 
limits is one of the outstanding character- 
istics of Titchener WIRE FORMINGS. 
Take this concrete bomb suspension lug, for 
example: 

































@ In just two set-ups, the loop is formed 
with uniformly rounded crown and the 
feet are bent at a required angle to the 
vertical plane, one end forward and the 
other back. 






















@ Production rate is high. Production cost 
is low. The finished part gives strength 
comparable to cold forging. Find out where 
WIRE FORMINGS could save you money. 
Let our engineering department show you 
how the part could be FORMED, 
STAMPED, or WELDED into a FORMED- 
and-STAMPED assembly. 























— 


MECHANICAL OR ELECTRICAL ENGINEER 


Experienced in design and research work of Air Com 
ditioning and Refrigeration equipment for a large and w 
established company in the eastern states. Give age 
education and previous experience. Box B-31. 




















WIRE FORMS 


© Steel Strip Parts * Wire and Steel Strip 
Assemblies + Light Stampings * Wire 

Staples (Industrial) * Handles 
* Bails * Rings. 





















——— 


WANTED—MANUFACTURING SUPERINTENDENT 


By independent, medium-sized manufacturer of small 

| fractional H/P motors and similar sloctro-mechanicet Ia 
res. vices. Responsibility covers all manufacturing operatio 

E. H. TITCHENER & Co. ee: ay and pdeeuunel, production control, methods, time study. 

w ~ ete e 188¢ + Se, Good postwar opportunity for the right man. State ag 

experience, education. Reply confidential. P. O. Box 322, 

Rochester 2, N. Y. 







& 





325 Walnut St Binghamton, N. Y 


ELECTRICAL MANUFACTURING 





pon 
Dos- 
shed 
hom 

for 
t of 


-On- 


res 
Tic 


our 
its. 


yn- 
ell 
ze, 


all 
le- 
ns 
ly. 














WHAT BRACKET DO YOU NEED? 


Drake Mounting Brackets are designed and built in 
every conceivable shape to bring lamp filaments into 
desired positions. There are now over 950 different 
kinds available! This big variety is sufficient to cover 
practically every requirement. However, should a new 
application call for a special design, our skilled 
socket and jewel assembly engineers will quickly de- 





sign a bracket for the specific 
need. Our literature does not 
describe this full line of brack- 


we'll gladly submit a sample of 
closest stock design. Please write 


SP, ets. If you'll send us a sketch 





NO PACKING OR AD- 
WUSTMENT due to 
Automatic |S aft 
Seal. Eliminates 
shaft packing, pre- 
vents oil leakage, 
and ends. trouble- 
} some adjustment. 


MONEY-SAVING 
AUTOMATIC TAKE- 
UP FOR WEAR. Cen- 
trifugal force holds 
Gast Composiuon 
Vanes against cyl- 
inder wall; no 
springs. 


us about your needs. 


i) SOCKET & JEWEL LIGHT ASSEMBLIES 
WG 


1713 W. HUBBARD ST. © CHICAGO, U.S.A. 


MANUFACTURING CO. 


investigate Gast 
Rotary Designs for 
standard or special 
applications to suit 
your particular needs. Our 
EVeyE SLO mCOm it sy o) bar Ulamel iri t ey; 
on special order, engineer- 
ed for specific applications, 
is illustrated in this Pump 
designed for use on aircraft 
test stands. It will pay you 
to “look into” the advan- 
tages Gast Rotaries offer 
unequalled maintenance 
and operating economy ... 
ere em cor ale rt atey 
trouble-free performance 
on any applicationin which 
compressed air or vacuum 
is used. 


ae WRITE TODAY for FREI 


ING PARTS. in CATALOG on Gast er 
Quicker-actine 

lighter we's t, cuum Pumps, Compres 
PTE sors and Air Motors 
than reciprocat 


ing pumps. GA A TAR 


MOTORS e COMPRESSORS 
VACUUM PUMPS 


GAST MFG. CORP., 135 HINKLEY ST., BENTON HARBOR, MICHIGAN 
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PATENTED 





Pad 


The exclusive Garlock compound used in the sealing 
ring of the Kiozure Oil Seal is non-porous and non- 
abrasive—in addition, it is tough, resilient and dur- 
able. It resists heat and oil. Even after long service 
the Kiozure sealing ring is as firm and resilient as 
when applied and the wearing edges remain clean 
and sharp. Complete range of sizes including metric 
O. D. to fit bearing manufacturers’ standard bore sizes. 


Write for catalog 
THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 
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SKF Industries, Inc. 
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Wartime needs have greatly broadened 


SHEETS 
WIRE 


and enlarged our field of operations. 
have enjoyed steady expansion . . . 


We 
continu- 


TUBING 
SOLDERS 
FABRICATED 
PARTS 
AND 
ASSEMBLIES 


START 
RIGHT 
with 


Main Office and Plant, 


ously added to our production facilities with 
the most modern equipment . . . perfected 
and advanced our manufacturing methods. 
Such precision work as aviation instruments, 
radio and radar equipment, fire control in- 
strument parts, collector rings and assemblies, 
bears witness to the scope of our operations. 


7) hsb hit. 


ee ee Be ee 


ATTLEBORO, MASS. 


INQUIRIES ARE CORDIALLY 


Union Carbide & Carbon Corp. 
United Chromium, Inc. 

U. S. Rubber Co. 

United States Steel Corp. 
United Transformer Co, ... 
Universal Clay Products Co. 
Universal Winding Co. 
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Valley Electric Corp. 
Veeder-Root, Inc. 


Waldes Koh-I-Noor, Inc. 

Ward Leonard Electric Co. . 
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Wenco Mfg. Co. . 

West Bend Equipment Corp. 
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West Virginia Pulp & Paper Co. 
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Wilson Co., H. A. .. 

Wincharger Corp. 
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Wolverine Bolt Co. 
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Postwar . the variety of uses to which 
laminated metals can be put by industry .. . 
the variety and type of future applications ... 
is limited only by the creative genius of the 
engineer and product designer. To help 
meet these coming needs, we are maintaining 
a staff of thoroughly experienced metallur- 
gists, chemists, designers and consultants, a 
fully equipped research and testing labora- 
tory, and a splendidly equipped tool room. 
These Gre at your service . . . ready to assist 
your own designers to the full extent of their 
facilities. 
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COMPANY 
New York Office, 30 Church St. 
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COST REDUCED by the elimination of bearings, couplings, 
alr ell MS lee CPM Timer met) lolol lia lol 4 le 


only one unit to mount... lower assembly costs. 


COMPACT. High reduction ratios secured in small space by using 
heat treated special alloy steels for both splined shafts and gears. 


HIGHER EFFICIENCY than other types of slow speed drives . . . 
only 2 percent ad CES Sa each stage of gear reduction, in 


TTC Lg 1 } 


SIMPLIFIED DESIGN. More compact . . . less weight .. . perma- 
nent alignment . . . fewer moving parts . . . high efficiency . . . 


- longer, reliable, trouble-free operation. 


INTEGRAL CONSTRUCTION. Both motors and gears are de- 
signed, built, and guaranteed by one organization as a well 


balanced power package. 


AVAILABLE FOR EVERY TYPE current specification . . . every 
type enclosure ... every type mounting arrangement... the most 
ea ala ue me ec Mm dL 
flexibility makes it easier to secure exactly 
Mal eke elie 


ANTI-FRICTION BEARINGS are used 
el ee ie 


THE MASTER ELECTRIC COMPANY e DAYTON 1, OHIO 










ASK A WESTINGHOUSE 
APPLICATION ENGINEER TO HELP 


Check it three times, if necessary, to make certain 
your product design makes use of standard motor 
types whenever possible. Minor changes in the ap- 
pliance may permit utilizing standardized designs 
instead of more costly specially-engineered units. 

Such designs hold many advantages for both you 
and your customers. Costs are reduced and deliveries 
speeded. Required inventories are lowered. Servicing 
is simplified. 

Let the broad experience of Westinghouse Engi- 
neers in applying fractional horsepower motors help 
you with your appliances while they are still on the 
drawing board. The time is now. Ask your Westing- 
house office or write Westinghouse Electric & Manu- 


facturing Company, P. O. Box 868, Pittsburgh 30, Pa. 
J-03216 


~ } 
~~ 


MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing- 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 





